DOCUHENT RESOME

ED 201 322 IR 009 294

AUTHOR Dugdale, Sharon; Kibbey, David

TITLE Fractions Curriculum of the PLATO Elementary Schdol
Mathematics Project. 2nd Edition.

INSTITUTION Illinois Univ., Urbana. Computer-Based Education
Research Lab.

SPONS AGENCY National Science Foundaution, Washingtor, D.C.

REPORT NO CERL-E-17

PUB DATE Jul 80

GRANT NSF-C-723

NOTE 159p.; For related document, see ED 128 176.

EURS PEICE MFO1/PCQ07 Plus Postage.

DESCRIPTORS *Computer Assisted Instruction: Curriculuam

Evaluation; *Decimal Fractions: *Elementary Schodl
Mathematics; Feedback: FPield Tests; *Fractions:
Internediate Grades; Learning Modules; Hathematics
Curriculum; #Hodels:; *KRhole Numbers

IDENTIFIERS *PLATO

ABSTRACT '
Designed to provide intermediate grade stuients with
experience using fractions and mixed nnmbers, the PLATO segquence
described in this manual includes interactive models for students to
work with, as well as lessons for review, practice, or experiencs.
These lessons are intended to be integrated with the classroonm
pmathematics instruction, and introductory materials describe the
implementstion of the lessons, student assignments, the stadent
session, data feedback to teachers, and supplementary materials. The
development of the curriculum and results of external evaluation
studies are also briefly revieved. The descriptlions of 16 selected
modules that make up the bulk of the manual include a statement of
purpose, brief description, and sample computer displays £or each
lessen. Topics covered include the meanings, ordering and
equivalence, conversions, addition, subtraction, and multiplication
of fractions' and nixed numbers, as well as the meanings of decimal
fractions and coanversions to or froam fractions whose dencminator is a
power of 10. Appendices include samples of studeunt Tesponses in
creative activities shared with other students, a brief review of
some other uses of the PLATC fractions materials, simplified flow
charts illustratiny the instructioral modules, a list of -elated
publications, and an index to the lesson descriptions by -“itle.

(CHC) ’

35 3k ok *******‘*********************************** Aok o bRk ok e &S RO ok ok ok

® Reproductions supplied by EDRS are the best that cz ' :+ made

* from the original document.
[]{UC‘ e o skt ok ook ok 3 30 o e afeabe af o e 3 o ok ke ofe ko sk oK o oo e ke R ok ok 3 o o e ok o o ook e 3 e 3 e ol e Aok ok SRk ok




U.S. DEF..ITMENT OF HEALTH,
EDUCLTION & WELFARE
NAT'TNAL INSTITUTE OF

IDUCATION

THIS DOCUY INT HAS 3EEN REPRD-
OUCED £x& LY AS RETEIVED FROM
THE PERSD* 2 ORGANIZATION ORIGIN-
ATING 1T PC TS OF ViEW OR OPINIDNS
STATED DO °~ 7 NECESSARILY REPRE-
SENT OFFIi(C NATIONAL INSTITUTE OF
EQUCAT.” ‘SITIDN OR PDLICY

ED201522

FRACTI 'S CURRICULUM
‘F THE
PLATO F_.1-/ENTARY : 'HOOL MATHEMATIZS PROJECT

Z=- . Edition

Computer-baseac £ = s2: ' R=zsear 1 Laboratory

University of 7. --.. - Jrba..a-Champaign
~PERMISS. - I PE=RODUCE THIS
MATERIAL ==& 32 GRANTED BY
CERL Resorr I-17 D. Titzer

TO THEEC.Z: 2 AL RESQURCES
INFORMAT ™™ C2 1 TER (ERIC).”

RIOOT AT

()

gyl

—

@)
{0

Aruitoxt provided by Eic:



~oprright (¢) July 1980, Marck 1975

by Board of Trustees,
University of Illinois

«il riz::8 reserved. No part of this book may
ce reproiuced in any form or by any -eans w-thou~ 1=c-
misgies: in writing from the author.

This msuoseript was prepared with partial suppor-
from t>2 Yational Science Foundation (USNSF ¢-723)
and the Uaiversity of Illinois at Urbana-Champaign.

e




i1ii

Acknov _edgments

For his advic anc supoport at c—tical times in the development of
this work, we =xter< tiz:zmks to Roberz B. Davis.

Special appreciati:an is due
Tom Lavmar
Helen Toor Leung
Marilmn Bervedlter
Barrs Stevan Cohen
Susar Frasier Lamprinos

wh- orogrammed most of these lessons and made many valuable co.tributions
tc lesson and dispiay design.

“wec.zl thanks are alsc due John B. Gilpin for hi:s evaluation services
to th- project over several years.

i
~

= ::ank the students, teachers, principals, and district

admin: :=rators of —he schools cf Unit 4, Champaign, Illinois, and District
116, | —z2na, Illin-:s, who have hcsted our developmental work, for thelr
enthu. .ztic parti:ipation and cooperation.

fuioort for tais curriculum development was provided by the National
Science Toundation (US NSF C-722 and the State of Illinois.

Fc' their assistance in the preparation of this documentation, we owe
thanks > R. T. Gladdin, photographer, Roy Lipschutz and Wayne Wilson,
graphic. artists, and Sibyl Pellum, Julie Garrard, and Heather Greenberg
for sec:-ztarial assistance.

occé 4



Table of Contents

The PLATO Fractions Curriculume o ¢ o « o s « + &
Impiementation in the Classroom « « « o o « o« o o

Student Assignments ¢ « ¢ ¢ ¢ ¢ o o 2 c 0 o 2 o o

The Student SesSion ¢ « ¢ o« s o ¢« ¢ o o o o o o &
Data Feedback to Teachers « « ¢« « ¢ ¢ o o o ¢ o o
Supplementary Materials « « « o ¢ o o ¢ ¢ o o o o
History of Usage and E:Zfectivenesse « « o ¢ o o

Lesson Descriptions + « o o o ¢ ¢ s ¢ o o o ¢ o &
Meaning of Fractiongs « o« o o ¢ o o ¢ o o o o =
Mixed Numbers and Fractions Greater tham 1 . .
Fractions and Mixed “umbers on the Number Line
Relating Fractions t= Divisdon .« « « ¢ o o o &
Equivalent Fractions Instruction with a Model .
Reducing Fractions to Simplest Terms =« « « . .
Equivalent Fractions and Mixed Numbers Practice

without @ Model =« o o o o o ¢ o o o o s
Exploratory Lessons for Equivalent Fractions and

Common Denominators « « o o o ¢ o o ¢ o
Addition and Subtraction with Like Denominators
Addition and Subtraction with Unlike

Denominators —-- A Heuristdics Approach . .
Addition with Unlike Denominators =—-

a Visual Approach « o o o o 2 o o o o o »
Addition and Subtraction with Unlike

Denominators -- a Set Listing Approach . .
Inequalities =« ¢ o ¢ o o« o o o o ¢« o o o o o o
Multiplication of Mixed Numbers + ¢ ¢ ¢ « o o &
Meaning of Decimal Fractions .« « « ¢« o o o o .
Conversions Between Common Fractions and

Decimal Fractions « s« ¢ o o o o o o o o o

Appendix I: Students’ Sharing of Creative Work .

Appendix II: Other Uses of the PLATO
Fractions Materials s & o o e o o o 0o o e+

Appendix III: Instructional Modules =+ « « « « &
Appendix IV: Some Related Publications » « « .+ &

Appendix V: Index by Title of Lesson Descriptions

ot 5

Al
Bl
Cl
Di
El

Fl

H1
Il

J1
Kl
L1
M1
N1
01
Pl

I-1

II-2

I71-1

IV~1



The PLATO Fraction:z . -rri. _ —

S =20 Fractions Curriculum covers 2 £ Liswly
¥~2: _ione znd Mixed Numbers --
reanings
grdering and equivalence
ccversions
adiition, subtraction, aad - tiplici " 'nam

D:. 2al Fractions =--

meanings
ccnversions to/from fractions .nose deor . - iz a
power of 10
Tk: - criculum offers the student extens. -2 exr ' =2n: .ng fractions

sad =dixed rumbers in working with carefully <" :sen mdiels. 0.

4 =2 models are
ihd f1tercctively, not just as illustrations zand thhe pr -Z7 :

- Terzziczlly relevant visual feedback in re: omse 2 2 tur o mt

r2: pu..itions. Lessons usually aliow many di-Zfere:: was s szlving

problz=rs.  This provides the opportunity for =xploz: = , —~:.:s the student

svvemT 10 the meaning of what he is doing, anz helpr +zid = - notion that
e

n addition to instructional lessons, th=re are other ¢ -»2s of lessons
7iew, practice, or experience. Most of the in: trictior 1 and

2 l=ssons are mastery-based, with the iffic.. ty and < mplexity of
:5x automatically adjusting (up or dows. DHasec :2 the c-udent’s

miz=r.2e  The "mastery level" and the s=desnt’s “curren- i=vel" are
at--i an each lesson’s screen displays, ic that 'ne stucznc has
it .2 2and meaningful feedback about his . »gre:- rzhrough the lessone.
Th . @e.mt o time required to complete a >..8° :n cegx: vary widely from
£ Z¢ - T students.
Many of the lessons foster sharing of .s aoong students. In
sion to lessons that are designed for : . : 7 tw: students at the same

. inezl, "libraries" and interterminal le:ssm= let studeats share their work
1¢ d=as with others, even with students Zror—er :lasses and other

ols. More information about "library" = -ns znd some samples of

.ent work from such lessons are presente: . Appendix I.

Implementation in the Claz=room

These materjals were designed for use b in.~Tmediate grade students
ir. + classroom situation where PLATO can be ::teg.zted with the classroom
mai.nzmatics instruction, each reinforcing the othe:; for a complete learning
expo--ience. (Some uses by other populations zre cém=scribed in Appendix II.)
It is recommended that each student use PLATO daily.

In the elementary school classroom, PLATO terminals are placed two to
four terminals per room, so that the teacher who is responsible for mathe-
matics instruction is also responsible for PLATO. This encourages use of

O
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PLATO zs a -esource for th :eacher’s mzth program anc permits ger =
integr. . tinn of PLATC work :==o the classroom mathemati~s program.

Terminals are placed ne:r each other in order teo =n:surage ir: ~-action
among the students. A stwi: - will of tem be proud of ocathing he .. done
and will be eager 3o show : :r explain it to a friew Other tice
student may turn to a clas o= ce for help with & less seneralls 2
materials sre 50 motivatin nat the interaction amc-: :tudents a- :
terminals 1§ centered arou- cheir work and dc:s not ..e them "of z.k'.
A student who needs help i —'arely willing to .t ar .zr student _:i:z ~ver
and do the work. Usually - : student will acc: t o !v the help Lie w=zed in

crder to becime self-suffir =nt again.

De-auge tashs are genc -ated for each stuc . . . iiTidually, th: =sto—at
find that 4t ig not halpful to copy an answer - ~m z-iend’s scre=- T2y
can, however, learn ldeas zad strategies from .mz each other, zn. ¢:is
is regarded as an advantage

Student Assignmer

The «lassroom teacher :ses a terminal t  ss TLATO topics fot
students. UDifferent studen:s may be assigne :(ifI. = lessons, or
same lessons, or different ~2rsions of the = —: les ons, depending c 2
individual needs of the stv :nts. Lessons ¢ vpe ¢ signed in pre-ar sad
sets, called "modules", so iat routine assi - —znts are quick and st ight=-
forward to carry out. The -acher can also nr wide Sackground infor :ion
abcut each susient’s previous experience. F_ 70 upr:ates this inform: .ion
continuously as the student progresses throu the curriculum. In
generating exercises, the FLATO lesson takes 1e student’s backgrour ’ Into
account. For example, a numberline lesson : - -ixed numbers may inc-uce

negative numbrs for one student, but avoid -=m for another, depenc Ing on
the information the teacher has given about .ach student’s previous
ma thema tical exparience.

Using a terminal, tae ceacher also sets the length of student PLATO
sessions. Most teachers tsad to allow about 30 minutes for each student’s
daily PLATO session, exczap: on short days when assemblies, field trips, or
other activities necessitates setting a shorter time. An automatic
"management system', which is a fundamental part of the curriculum package,
takes care of translating the teacher’s assignments and other decisions
into personalized instructional sessions for the students.

The Student Session

Following is one structure which is typical of what students encounter
when they sit down at the terminal to do their day’s PLATO math. After the
initial sign-on procedure, the first few minutes ¢! the session are spent
in quick review exercises. These exercises are usually practice with
recently learned material. The management system '"remembers” the student’s
current performance level in each lesson, so that e difficulty of the
review will always be appropriate for each student.

7



O

ERIC

Aruitoxt provided by Eic:

Next th: stucdent g=zs a list of several appropriate instructional
_essons to ¢ ose frome (See Fig. I.) These lessons are the main material
aat the stuc: at is working on. As the student masters skills and concepts
sresented in 1ese lesscns, new lessons are autormatically added to the
-hoice 1list -:sed on the teacher’s assignments, while lessons with which
che student - - finished disappear from the list. Appendix ITI outlines the
sequances of 2ssons thet have been used most of ten. Students can enter
and leave le: -ons at will, but must meet completion criteria in order to

obtzin acces :0 new lessons by finishing old ones.

Near tr- >nd of thc session, the list of available lz=ssons that the
stucent cas --s0se to work on is expanded to include several general
experience 1 sons. (See Fige 2.) Some of these lessors are games that

reinforce re:smtly learned mathematlcal skills. Others rrovide further
practice in r-zviously learned skills or encourage initial exploration of
new areas.

then the student’s time on PLATO has expired, his session is automat-
ically ended. If he is not at a convenieunt stopping point, he is allowed
a2 few minute  leeway to finish up whatever he is working on. (As with
other pzramc 2rs that control the student’s PLATO sessionms, this leeway
ic a nurber f minutes specified by the teacher.)

Equivalent Fractions

Matn Liat

Lights: Equ.valent Fractions

Pick a Tub

Splasht

Bowes:  Hiw Huzh Is Paintad?

Boxas: Equivalent Fractions Practice
Sort Equivaient Fractions

Boves: Mame Equivalent Fracticns

P A I
P SR T

Choose a lesson number. ¥

The *+° marks lessons you neead to fimish.

2 minutes left on this list. 18 mirutes left in your session.

Fig. l. Choice list of jnstructional lessons fnr a student at
one point in an Equivalent Fractions modules The number of
choices on a student’s list can vary from one to many, depending
on the design of the instructional module he is assigned to.



Cquivalent Fractions

General List (Lesscns from your Main List are 1ncluded
1n case you want to do them.? ’

Lights: Egsivalent Fractions

Pizk a Tub

Splash! i
Boves: Hiw Much Is Painted? {
Beres: Equivalent Fractions Practice

Sort Equivalent fractions

Boves:  Neme Eguivalent Fractions

Mohe-a-Monster with Equivalent Fractions

Pasintings Library

Showriting and Spider Wek.

Garts

T S OO SO ¥

PO - 2K - TRRVEY. NV, B G WY PR

“hiose & lesson rumber.

The “+° marks lessons wou nead to finish. '

6 mirmtes left in pour ssssion.

Fig. 2. Expanded choice list. This list include= the
instructional lessons the student is working on p_us several
general experience lessons.

Data Feedback to Teachers

When the curriculum is used with th: management system as intended, an
on-line "grade book" which keeps track of student assignments, progress,
and performance is available to the teacher at all times. The teacher can
request a hard-~copy »rintout of student assignment, progress, and performance
data at any time. This request is made from any PLATO terminal. The print-
out is then automatically mailed to the teacher.

Supplementary Materials

A set of booklets and worksheets has been created to accompany the PLATO
fractions curriculum. Each instructional module descrited in Appendix III
has a corresponding set of materials. These materials are intended to help
the teacher integrate the PLATO curriculum into the classroom mathmatics
program and help the student transfer the PLATO learning to pencil and
paper. The worksheets are oriented toward work on individual skills, while
each booklet provides a review and summing up of an entire module. When
the booklets are used near the end of the appropriate module, the students
are usually able to complete them with little difficulty and hence with the
satisfaction of being able to do a task well. Some of the exercises
include copies of PLATO displays with appropriate questions, so that the
student is able to take home pictures that show what he is doing on PLATO.
Figs. 3 and 4 show samples of the off-terminal materials.



Nome

Color % of these oppies red.

vivivielvwle,

Color % of them green.

-]

-4

c Are ~'5 of the opptes Jreen 7

funny faces

RORG
-

d Color the other opple brown & ROTTEN APPLE/! Orow o worm on it (/
e What froctson of the opples cre brown ?
TN
2 O
O b Drow smiles on ~'5 of the foces
% Q +  Drow frowns on % of the foces
1 Drow big eors on % of the foces
¢ What froction of these figures ore Inunqles? k  Drow hair on % of the foces
!
b What froction of the figures ore circles ? i Drow glosses on g of 1he foces
1
¢ Cotor oll the triongies ond circles blue m  Drow funny hats on 5 of 1he foces
@ Whot froction of the figures ore biue ? n  Drow beords on % of 1he foces
Copyriyht (C) September 1975 by Board of frustess. University of Illieote Copyright (5) September 1915 by Boerd of Trustees, Lniversity of Mllineis
0dd B tudt, unla® dunoms 5
Ne.ne add & subtract, tixe denominators 4
Nome

1 Wrile eczh probRm inside the rght koop

2. Then cucle the “e0sy” problem in soch Ioop.
{ "Ecsy” meons the denomnctors ore olike,}

3 Write the onswer 10 Ol the problams in goch loop

A

Nomes for i + §

c 344
T Tts Z+%
Nonml071+~i
[
76"'1% 3 .4
sta
4 4
zwte 2 .7
wti
3.2
iB+3 3,10
Bt
£
5+d
6 !
Btz

Copyright () September 1975 by Board of Truatess, Usiversity of Illinots
O
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Fig. 3. Four examples of

Fractions Curriculum.

1. This one is done for you.

7

2. Finish this one.

OO

t cut_t whole pizz ¢ut | whole pizzo
23 into khlrdsu '3 2§ — in‘o fiflhs
- —————~ -3 - -
1§ — 1%

Now try these.

3. 4,
ty 3y
- -3

S, 6
2% 4
-3 - 1%

Copyright () September 1915 by Boerd of Trustees, Unlvereity of Illtnots
[i
worksheets that accompany the PLATO



" What froction of thiy box is painted 7

Orcw lines on the box 1o show that
Your arzwer iy right.

Circle the cup you would chooss.  {Bae sure it's one that con
be used for oll ingredients }

How many limes would you fill it to get i—cup
of awful sauce ?

How many times woutd you fill 1t for §cup
af weird uu!or?

How many timas fc. the icky liqud 7

For the horror juice 7

List the next 5 froctions in soch
equivolence se?.

—
[

¢

[S—;

—
(LY

|

——

—
-lo
(v

2

Where would you shoot the dorts to hit the batloons ?
Write @ OEC/MAL number beside each bolloon

2 ’

¥
|

3
0 1
I + — 4 + 4 ' L !
$ + + + + + }
a Show ,6 on this number ling
o .
} 1 4 + " + i + + 1
+ + T + +
b Show .65 0n this numbaer line.
0. 1
y ‘ ; -+ + P + N 4 {
t + +
¢ Show .06 on this number line.
[+] 1 2
: 4 {
g + +
8 Show 1.4 on this number line
-1 . 0 1
" '
t t +

¢ Show ~.8 on this number !ine

TRY THIS ONE | $

2x3¢ =

. You could write 3'/2 two
times oad odd them up.
Or you could think of i I
2 thress ond 2 holves, (F. L)
o
~

NOW TRY THESE!
Think of g woy thoy is sosy for you.
Wrile your onswers in standord form

5x2+ - 4x14-
3x+= 2x5';=
3x24= 3x g
5x 4 = 6x1%=

Fig. 4. Sample pages from some of the booklets that accompany

the PLATO Fractions Curriculume.

and summary of a PLATO module.

O
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Each booklet provides a review



History of Usage and Effectiveness

Beginning in 1973, the curriculum was developed in conjunction with
use by students in public school classrooms. This has permitted the
authors to tailor the curriculum to the needs of students and teachers in
real educational settings. Since its first large-scale implementation
during the 1974-75 school year, the curriculum has been a part of the daily
classrcom mathematics program for approximately 1100 intermediate grade
students.- It has also been used in various special education situations,
among them hearing impairment, orthopedic impairme. .. and behavioral
disorders.

In 1974-75, and again in 1975-76, investigators from Educational
Testing Service in Princeton, New Jersey, conducted an external evaluation
study of the PLATO Elementary Mathematics materials, in accordiince with a
contract from the National Science Foundation in Washington, U.C. Each
study included about a dozen PLATO and a dozen non-PLATO classes. These
classes, at the 4th, 5th, and 6th grade levels in eight different schools,
included students from a wide range of scholastic abilities and
socioeconcmic levels.

A major component of each study was measurement of perforiance gains
in each of the three PLATO Elementary Mathematics content "strands" --

Whole Numbers, Fractions, and Graphs —~- by means of pre and post testing.

Data from these studies indicated :': - t.: Fractions strand was

especially successful. Reporting to *:.. . .-:<-n Educational Research
Assocation on the results of the 1975-:- i . . Z“ducational Testing Service

investigator Spencer Swinton (1978)! giac.4:

.+..used in a supplementary mode with students of appropriate
readiness level, the PLATO elementary mathematics material
yielded significant positive achievement and attitudinal
gffects. In the case of the fractions strsnd, these gains
were large.

Average PLATO effects {on special, ETS- constructed, tests]
were positive and highly significant for ...fractions at all
three grades...

.+.analyses of both attitude and achievement instruments at
the item level [supported] the conclusion that the fractions
strand lessons had been highly effective.

It should be emphasized that these were classrvom, not lahoratory,
studies. Teachers were in full control at all times, and they taught math
in different ways and with different emphases. One result of this
realistically decentralized approach wasg that the particular math topics
covered varied widely among classes and students. In particular, computer-
collected data show that the average PLATO student had computer assignments

1Swinton, Spencer, "Outcomes of the PLATO Elemen’:ary Demonstration",
paper presented at the Annual Meeting of the American Educational Research
Association, 1978, ' .
0 12
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in fractions only about a third of the time and completed only about half
of the available curriculum in fractions. Presumably, more nearly complete
student coverage of the strand would have produced results even more
favorable than those which Swinton found.

There is every reason to believe that most students would in fact have
welcomed assigmments to work further in the PLATO Fractions Curriculum. As
Swinton indicates, results from attitude items specific tc fractions were
very positive in both years, and this is in agreement with both student and
teacher reports.

In sum, the weight of the available evidence indicates that the PLATO
sequence described in this manual is a powerful resource for the teacher
facing the traditionally difficult problem of teaching fractions in the
intermediate grades.

13 -



LESSON DESCRIPTIONS

14




Al

MEANING OF FRACTIONS

This set of lessons provides experience constructing, identifying, and
comparing fractions, both in the discrete case and the continuous case.
It 1s assumed that the concept of fractions has already been introduced.
Cut and Paint . L L] L] L L L] L] L] L L] L L L] L] L] L L A3
Fraction Notation « s « « o o o o o o o o o o « o« Ad
Paint and Compare « « o« « + o « « o o o o o o o o+ A5
Paintings Library « « « o ¢« 2 o ¢ &+ o o o ¢ o o o A6
Ligh ts ° L] L L] L L] L] L] L] L] L] L] L] ° L] L a L L L] L] A7

Make—a-MOnS ter e o o 4- e © o o o ©® o © o © O e @ A8

Checkups e o © © o © o o o e o @ . . e @ ® e 8 @ A9

Note: Lessons that require ‘the use of a touch panel are identified by the
word "touch" after the title on the lesson description page.

n




A3

Cut and Paint (touch)

e

Faint 2 [ifthe +f thia bea. :
e * B Right, Marilyn' fcu painted two fifths ot the £o-.

ks
g

ERASE
a line

il You painted
# 2 fifths
B of this box.

You painted
2 fifths
of this box.

Paint 5 [i1fths of this bo.,

When ywu're done, 4
press L.

Purpose: 1) Let the student construct fractions of a region.
2) Introduce numerators greater than 1.

Description: The student paints fractions of rectangular boxes. Fractions
are written as "3 fourths," rather than "3/4." Difficulty adjusts
to the student’s performance.

Q
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Fraction Notation

A shar b way to write 1 Lsurth . ‘ A short way to write 1 fourth s

Try typang 14 "o,

¥

Try these:
lorg way
| half
2 fifths
zero thirds

one oneth

Purpose: 1) 1Introduce 1/4 as a short way to write 1 fourth.
2) Show the student how to write 1/4 on PLATO.

Description: PLATO explains that 1/4 is a short way to write 1 fourth.
The student practices writing fractions using the new notation.

—




A5

Paint and Compare (touch)

Paint |/2 of the box above.
When you're done, press LAB,

BLet's find out.....

172 of the bae 13 mire than 1 3 2f the bos. 172 of the &ae 18 nre than 1-3 of the ko,

179 of therbac 15 more than 12 of the box. |

173 of the k<» 15 mire than 1-2 5f the bos,

172 of the bae 1o Just 83 much a2 | 3 .f the k., 172 of the boe 1s Just as much a8 1 3 [ the taes,

) You painted
M 1,2 of
this box.

M You painted
M 1/3 of
[ this box.

i vou painted
B 173 of
§ this box.

- B Plato agrees with wu'
Do you want to charge your guess? P yes

172 of the bo- 13 mare than 1,3 of the box. 3 B [172 of the box 13 more than 143 of the bov. |

[173 of the box 18 more than 1/2 of the box. | - 173 of the box 13 more than 1.2 of the bot.

172 of the box 1s just as much 83 1) of the box.

172 of the box 13 just as much 83 1.3 =1 the bex.

R

Purpose: TIntroduce a method of comparing two fractionms.

" Description: The student predicts which of two fractions is bigger, then
paints two identical boxes (one for each fraction) to check the pre-
diction. The prediction can be changed after painting. Some of the
problems involve equivalent fractions.

ERIC

Aruitoxt provided by Eic:
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Paintings Library (touch)

Right, Marilyn! L painted 2.3 of the bax,

" NEXT to try a di flerent way LAB to save this 1n the lnbrary
HDBACK to chaose a new fraction DATA to look at the libyary :

Paintinga Library
(listed by rame)

12
273
12
V72
174
h V]
1s2

This 18 tee alvsti poteted 1 4 f the ko,

174
s
is4
ts4
$/9
277
174

Whose paintings do y™u want to see? D
(type the rumber)

To see the index by fraction, press DATA.
To look at another library, press LrB.
To do a p

Purpose: 1)
2)

3)
4)

Description:

ainting, press BACK. _ R

NENT t» see alysen’s other paintirg.

BYK to the name indev. i
LAB to paint a_fraction. :

Encourage painting a fraction of a box different ways.
Initiate the idea of re-arranging the painted areas without
changing the fraction painted.

Provide opportunities to notice equivalent fractions.

Let students share their work with others.

The student can paint a box to keep in the library or look at

paintings done by classmates. Due to space limitations, each student
can keep only two paintings. A student can replace his or her paintings

with new ones.

ERIC

Aruitoxt provided by Eic:
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Lights (touch)

et F L NPT TS AN L R S g1

T turre v T the [ighte, Siaat,

3 4
Yurn in ¥ if rhese lghts, Mabe 1+ % af s1m Tyghta,

Whan <ty are dure, prosss LB, Whan i sre bine, press LrG.

of the lights are un.
Write the fraction:

Thank you, Susan.

Preass NEST,

Purposz: Practice constructing and identifying fractions of a set of objects.

Description: The student turns on fractions of a set of light bulbs. After
' some success, PLATO turns or some lights and the student identifies the
fraction represented. For this lesson the demonimator of the fraction
=.s always the number of lights in the set. The student is expected to
move quickly to the next lesson ("Lights: Equivalent Fractions") where
che demon nator is different from the number of lights. Diffficulty
adjusts tc the student’s performancs.

s <
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Make-a-Monster (touch)

Moth Man
Formula

K/ deup fright fuel

B/ §cuwe ugly o1l
s cup 1cky ligquid

I Good eveming, Barry.
R What shall we make today?

N

tioth Har
Grumble-bump
F»> Bird
Bonze¢ Bug
FENG

The Had Skater

:" That's tos much!

Purpose: 1) Re—~emphasize that 3/4 1s 3 of a fourth.
2) Provide experience with a new unit -- the cup.

3) Familiarize the student with a model that will be useful later for
equivalent frzctions and common denominators.

Description: The student uses measuring cups to mix monster formulas' in
an eccentric scientist’s laboratory. The available sizes of measuring
cups have numerators of 1. To measure 3/11, the student fills the
1/11 cup 3 times.
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Checkups

FENMIVE
Eant

H
Turn on & of these Lights,

T blhen g sre dine, press LeB.

Pight, marilun® i painted 4 7 i1 the box.

Short checkup sequences are available in the following lessons:

Cut and Paint
Lights

These sequences serve to review the previous work on the meaning of
fractions and see 1f the student is ready for more advanced materials.

ERIC
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MIXED NUMBERS AND FRALCTIONS GREATER THAN 1

Usipng a pizza model, this set of lessons introduces fractions greater than
one and relates these fractions to mixed numbers. The terms ''whole
number," "fraction,”" and "mixed number" are presented. The student learns
to convert mixed numbers to fractions and vice versa. Some work is done
with renaming a mixed number as is done in addition and subtraction of
mixed numbers. For example, 5 and 1/2 is equivalent to 4 and 3/2. One
lesson illustrates the importance of the unit, and another iIntroduces a
new unit -~ the turn.

Pizza: Fractions « + o « o ¢ o o o o o o s o & « B3

Pizza: Mixed Numbers Introduction + « « « « « « B4

Vocabulary: Whole Number, Fraction,
MixedNumberf..'..............BS

Sort Numbers by FOrm =+ « « « o« o o o o o« o « o« « B6
Try These: Fractions and Mixed Numbers « » « « « B7
Try These: Equivalent Mixed Numbers .« « « « « « B8
Units o o o ¢ o o o o o o o o o o o ... e » o « o B9
Skywriting and Spider Web « ¢« « ¢ o « ¢« « o « « » BlO

Checkups..................-.Bll

Note: Lessons that require the use of a touch panel are identified by the
word "touch" after the title on the lesson description page.




Pizza: Fractions (touch)

o
Toucn here tv |
erase a pizzs N

RERIL)

Please give me ‘\)
2 fourths of a plun}[!'({' O

= 6

3 -

S LAB when
Carla's wou're dore i
ﬂpﬂ?ﬁ PLACE R 5
i k :

a .

P122A CUTTER
2 slices

touch here
to change
number of slices

Touch here to

CUTTER

PIZZA
4  slices D

touch here
to change
runber of alices .

7 3%533:

Touch here to §
erase a pizza B

Thank you,
Darla! 6

Hi, 1 want
é 5 474 of a pizza.

/\“

7 Hi, 1 want erase a plzza
é '\"/' 6 8/4 of a pizza, N

Touch here 2o §

i I want 8 fourthsofa erase a pizza §§
é .\:: 6 o1z2a,not 4 e1ghths.

Thank you,
Darla! 6; ~

22A CUTTER
slices

touch here
to charge
rumber af slices

Purpose: 1) Re-emphasize with physical model that 3/4 is 3 of a fourth.
2) Extend this to fractions greater than 1.

Description: The student operates a pizza place, serving kids who appear
and ask for specific fractions of pizza. The problem sequence depends
on the student’s performance. It is designed to do fractions less than
1 until the student is familiar with the model, then lead into
fractions equal to 1 and greater than 1.

ERIC -
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Pizza: Mixed Numbers Introduction (touch)

S R S T TN
To start aver,

‘Thanka, Daria, prass BACK
6 o Glgct wsornw
(% Yes, and 1 got
1 1/5 pizzas. N

To start ovar, ’
press BACK

Pleasa share these
6 5 pizzas for us.
Witk none laft over.| (Lol

PI2ZA CUTTER
slices

PIZZA CUTTER
slices

>

1;— pizzas 12 just a3 muth as 5 of a pizza.

’.
2 of a piiza

+

L
of a pizza I8 junt as much as > 2 7 pizzae.
al_l

Purpose: Introduce the idea that a fraction and a mixed number can name
the same number, then provide practice naming a number with both a
pure fraction and a mixed number. )

Description: The student.shares 1 5/3 pizzas (and similar amounts) fairly
between two kids. The kids get 1 1/3 pizzas and 4/3 of a pizza,
respectively, so the conclusion is that 1 1/3 is equivalent to 4/3.
The problem sequence adjusts to the student’s performance.

Later in the lesson the student f1lls in a fraction name and a mixed
number name to describe a picture of pizzas. There 1s very apecific
step-through for errors. Difficulty adjusts to the student’s
performance. Higher level problems often have no picture as long as
Q the student is doing well.
25




B5

Vocabulary: Whole Number, Fraction, Mixed Number

Y

These are whole numbers.

3 . 0
Name anothar while runk=r
Mart... . These are fraczty;ns.

’};' .8_ 41l
%

These are fractions.

‘f;’ i. a2
g.

These are mixed rumbers.

3,} PAR VAT ] li

Theese sre myeed ranbars.
s
35_ 7318 13

454 gt

another mixed rumber, Marty. %

454 nie

i Why are these called mixed numbers’ J

1 bet 1t's because
the,'re all mixed up!' )

~

Mayke 1t's because they're made by m:x-';—
whole numbers and fractions together!

Purpose: Introduce vocabulary used in future lessons.

Description: The student 1s presented with examples of whole numbers,
fractions, and mixed numbers, then asked to write onme of each.

Ly

ERIC <6
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Sort Numbers by Form (touch)

FRACTIONS IN HERE

HIXED NUMBERS IN HERE

_; Touch here to
R |erase the
M|around & rumter

WHOLE NUMBERS IN HERE

15 19

FRACTIONS IN HERE

MIXED NUMBERS IN HERE

L4
14

B [Touch here to 1 nurbar 1s not an the right box, Touch here to |

i [erase the f:]
M laround a rumber vihen yuu're done 8
ress -LAD P

Rl erase the [] Very good!
Blaround 8 rurber{ Preas -NEXT- for & new game.

"ot L

Purpose: Practice distinguishing "fractions," "mixed numbers," and "whole
numbers." This is necessary for understanding the vocabulary used in

future lessons.

Description: Several numbers (whole numbers, fractions, and mixed numbers)
are scattered on the screen with three boxes to sort them into: one
each for whole numbers, fractions, and mixed numbers. The student sorts
the numbers into the appropriate boxes.



B7

Try These: Fractions and Mixed Numbers

Purpose: Provide practice converting fractions to mixed numbers and vice
versa. This is for students who already have a basic understanding,
but need practice.

Description: There are four problems per page, and no pictures or models.
Problems are like 2 1/3 =) /3. If the student is wrong twice
on a problem, PLATO gives the answer to it. Difficulty adjusts to
the student’s performance.



B8

Try These: Equivalent Mixed Numbers

Press NEXT,

Purposej Provide practice renaming mixed numbers as done in additiom
and subtraction of mixed numbers. This 18 for students who have a
basic understanding, but need practice.

Description: There are four problems per page, and no pilctures or models.
Problems are like 4 1/2 = 3 >> /2. 1If the student is wrong twice
on a problem, PLATO gives the answer to it. Difficulty adjusts to
the student’s performance.



B9

Units

@ Wil]l you eat i 1 have a whole tub
173 of my apples? w : full of les!

That depends on how
many you have!

I 1 could eat 13 of 1 or 2 apples.b

'@‘?m.‘ . ! ﬁ/‘m-.
frd 1-3 of 3 apples } ('—') s . [Oh not I could never }\'6'
. o

would b= nice. l eat 13 of vour applest

v
But 1 3 of S ers I
might ke too much.

@ Guess what thie
13 ) halves of!

(:' @A
| It's not 3-2 of a pumpkin' : ‘,I-_r(;'

y )l Guezs what this 13 174 of!

:

l It's not 174 of & frog* ‘| ?:E§

(\;‘150] 1 Lot

Z | Jbre a2 o 2 pueglans’

2AX

AP

@}J 1 kncet )
Lt s 1 4l 4 frogqs® ]

Purpose: Point out the importance of the unit. For example, 1/2 of one
unit can be the same as 3/4 of another unit.

Description: There are ten independent pages in this lesson. On each
page some kids on the screen discuss a situation involving units. The
student fills in appropriate parts of the discussion.

ERIC SR Ty
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Skywriting and Spider Web

R R R D A e T A L COS Y v

et s f, 1t e f, st o f,

swveerEw
[ [

¥l Presa [ to go forward
t to turn
Pl Gtart a pattern, then press LRB.

ROGRAS LIERAEY 321 Leal school
There are 6 programs in this library.
P meane Plato repeats the program.

sf, a5t,sf, -i5t,

. sharon -- “h1”
*' sl/s6t1101/3t8lfa-1/2t4(-174t2(32(-1/4t
1f1/74t201 /743083 (atf

. dovkey -- ““maze"”
X8 1rstsfis2t-1s4t201/4t601 /4601 at5(1 4t
SCLsataflsataft/satdf

. samon -- “thecoverup®
e €l a%1202,382301/58 174t 1741 (L2001 0174
t. 283201 /4¢7 (1748 1,283201/5¢2/38 0230

s, alyson ~- “pollutien”
11,53 07,08205/0t 1012t

. sharon -- *h1*
* 8l/6t901/3tal108-1,2t3(-1,4t2(s21-1,4t1
f1r4t201/4t3(s3(s1(

N\

. dave -- “star”
sf2/5ts5(-1/5¢

Preas -NEXT- to contirue in library.
-BACK- to leave this library, or
Write the number of & program to see 1t run

dave -- “star”
Plato will repeat the pattern until you p

Purpose: 1) Provide experience with a new unit -- a turn.
2) Provide experience with very basic programming ideas.
3) Let students share their work with other students through
the program library.

Description: The student writes a program to move an airplane (or spider) around
the screen, leaving a trail of smoke (or web). A program consists of a
sequence of "forwards' and "turns." Each student can Save one program
in the library and replace it at any time with a new one.

31
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Checkups

AR

LA uwhen K
sow re done

touch here
t> charge
runber of slices

This 1s a CHECYUP. (o your best!

TPY THESE!

$ [y
7 of 8 pizzs 18 just as muth e ¢

Short checkup sequences are available in the following lessons:

Pizza: Fractions
Pizza: Mixed Numbers Introduction
Try These: Equivalent Mixed Numbers

These sequences serve to review the previous work on mixed numbers and
fractions greater than 1 and see if the student is ready for more advanced

material.

O

ERIC | | 3
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FRACTIONS AND MIXED NUMBERS ON THE NUMBER LINE

This set of lessons introduces the number line and provides experience with
placement of fractions and mixed numbers on the number line. Experience
with fractional distances and related ideas 1s also provided in
various game formats.

Number Line Introduction + o« » s ¢ s« ¢ ¢« o« o« o« « C3

Mixed Number Notation « ¢« ¢ ¢ o s ¢ ¢« ¢« ¢ o ¢ o« « Cé

Darts & & o o6 e 8 8 & 8 e o o o o s o s o . n e CS

Pick a Tub L] L] L] L] L] L] . L] L] L] L] L] L] L] L] L] L] . . C6

Splash! . . * . L] [ . o L] [ . . [ L] . . . [ . . [ C7

Torpedo e 6 & & 8 6 e 06 8 e & e 8 e o s o s s ® 08

Checkup: Darts « o o o o o o ¢ o o o o s s s o o« C9

Note: Lessons that require the use of a touch panel are identified by the
word "touch" after the title on the lesson description page.

(5]

v




C3

Number Line Introduction

F1ll 1n the rumbers on the numper line.

What number goes here?

l

>

Purpose: Familiarize the student with whole numbers on the number line.

Description: The student fills in whole numbers on a number line. Difficulty
adjusts tc the student’s performance.

34
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Mixed Number Notation

Here's how to write 2'!' on PLATO,

firat, press 2

Purpose: Show the student how to write mixed numbers on PLATO.

Description: PLATO shows how to write 2 1/2. The student writes 1/2, 1 1/2,
and 2 1/2 to mark points on a number line that already has the whole
numbers labelled.

35
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Darts

273

lr2e1,28
1,2

Shoot the dart

B ot

Purpose: Experience locating fractions and mixed numbers on the number line.

Description: The student writes numbers or expressions to shoot darts at
balloons tied to a number line. Difficuity adjusts to the student's
performance. Higher levels have fewer integers on the line and/or
smaller balloons to shoot at.



C6

Pick a Tub (touch)

Helen's turn! Helen's turn!

RN

AT TNT TN T TN
'

'3

R

Tiuzh & fra:ti.n and » tok, then press MENT. Fress tE-T 120 3 naw ball.

H f{or Helen E N H for Helan

a for And P . a for Fnd,. :
Fir help, press HELP. - For belp, press HLP. 5

IR R N NN T S N R X i - R R R A TR S AN

Andy's turn!

TTNTTIN TN TN T TN T TN T TN T TN T TN T TN T

i)

Touch a fraction and & tub, then press NEXT. Press NEXT for a new ball,

H for Helen . H for Helen
a_for Andyl * a for And

For help, press . " i For help, press HELP.

Purpose: Provide experience estimating positions of pure fractions on a
number line.

Description: This is a game for one or two players. A ball is on a number
line with tubs underneath, and ten fractions are given. Each turn con-
sists of touching a fraction and a tub. The ball bounces the fraction
distarice and falls into a tub, If the student chose the right tub, the
ball is marked with his or her initial. Difficulty adjusts to performance.
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Splash!

: raes)
." N N s N I—‘\ —‘\ -
¥ ¥ L S ]

T
!

?Aji ; - — ] : t , ?
J' ’ M R Jl' ‘ }I, o]
e \1/\_/\_/‘ II AN AN AN \_/\\ A l/\ AN l AN A

Beth will jump halves.

How mary halves. Tom? ‘, Plats will try § more half.
6 ) ’

Purpese: Provide general experience relating and converting fractions to
integers and mixed numbers.

Description: This is a game for one or two players. A kid on a pogo stick
tries to hop to the end of a dock without falling into the water. .The
student tells the kid how far to go. Difficulty adjusts to the student's
performance.
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Torpedo

Capt. Dookey’'s move Capt. Dookey's move

3

/)
| —\— W \_ﬂ .

our move, Sea Turtie

Togem » rordar to

wiur prsity 6, then presa@

ME'T §r 5 reme 2aees PEST t: mrve ang shiot i
tour prace 15 Wiy LEB  Just tc wve,

Toge & numbes to 334 €2

wcugr potitiin, then pres-g

HEST te mive tnd sheot
trur piece 1s ==l LA Just Lo move.

Purpose: Practice estimating fractional distances on a number line.

Description: This is an interterminal number line game. Two students compete.
One controls a boat, the other a submarine. The object is to move to a
point above (or below) the opponent's piece and shoot it. The number
line varies from game to game.

ERIC
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Checkup: Darts

l Letes check your skill. Can you
hit a balloon with every dart?

M Leat's check your skill. Can you
B hit a balloon with every dart?

@

TR

hita {misses

hits [mis

g} 8

Preass NEYT.

[ Shoot the dart
at ) 1 14

Shoot the Jart
j ot >

Purpose: Review fractions on the number line and see if the student
is ready for further number line work.

Description: The student plays two games of 'Darts." Each game has
three balloons to pop, all of which can be hit with denominators less
than 7. PLATO displays the student’s score of "hits" and "misses."



D1

RELATING FRACTIONS TO DIVISION

This lesson relates fractions to division by showing that x pilzzas divided
by y kids gives x/y pizzas per kid. The lesson uses a "box" and a "hex"
as variables to generalize the rule x#y = x/y.

Pizza: 2 Pizzas for 3 Kids o « o s ¢ o o o o « o D3

Note: Lessons that require the use of a touch panel are identified by the
word "touch" after the title on the lesson description page. '
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D3

2 Pizzas for 3 Kids (touch)

To start over,

ﬁ Wi, Darla. press BACK
65 You have 2 pizzas.

o start over,
press BACK

ﬁ Just right,
6 O 5 Darla!

o= FEEE B,
BET I @

LAB when
you're done I

Share them fairly
among the ) of us, é <
/3 With rone left over!
Nt

PI2ZA CUTTER
J  slices

to charge
rumber of slices

I touch here

touch here
to charge
runber_of slices

2 pizzas for 5 kids. Each kid Retz 2,5 of a pizza.
7 pizzos - 4 kide - 7,4 +f 3 pizza for each kid.

17 pizzas - 9 kids « 179 of a pizza for each kid.

7 pizzas ~ 5 hids e 7,5 of a pizza for each kid,

: D _pizzas + O kids = » of a pizza

for each kid.

Purpose: Introduce the idea that x%y is equivalent to the fraction x/y.

Description: The student has two pizzas which must be divided equally
among 3 kids. This shows that 2 pizzas divided by 3 kids is 2/3
pizzas per kid. After severai similar problems, the student fills
in "short stories' of the format: "2 pizzas for 3 kids. Each one gets

of a pizza." The student then uses E] and to generalize

the rule D+O= D/O .
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EQUIVALENT FRACTIONS INSTRUCTION WITH A MODEL

This set of lessons develops a method for constructing fractions equivalent
to a given fraction. The basic model is a rectangular box, some fraction
of which has been painted. The student learns to find equivalent fractions
by dividing the box inito smalier equal pieces. For example, if the box is
cut into fourths, and one fourth is painted, then the student can divide
each fourth to show that 2/8 of the box is painted. This method is used to
show that multiplying the numerator and denominator of a fraction by the
same number creates another name for the fraction. This multiplication
method is used to list equivalence sets for fractions. The term
"equivalence set" for a fraction is used to mean the ordered list produced
by multipiying numerator and denominator by the set of integers, beginning
with 1.

Boxes: Equivallent'FraCtionS e o o o o o o s o o E3
Boxes: Equivalent Fractions Practice « « « « « « E4
Boxes: Name Equivalent Fractions « « « ¢« « o« o « E5

Equivalent Fractions Generalized + « « « « « « « E6

Checkups....................E7

Note: Lessons that require the use of a touch panel are identified by the
word "touch" after the title on the lesson description page.



E3

Boxes: Equivalent Fractioms

Think of cutting the box I8 SRl Think of cutting the box
intc 8 equal pieces. : into 8 equal pieces.

How many of the pieces % How many of the pieces
would be painted? » . would be painted? 2

So 2/8 of the box
is painted.

174 of the box ia painted, "_‘ 174 of the box ia painted.
278 of the box is painted.

4 77 ©f the box M N — —I% of the box
Is painted. is painted.

3/4 of the box ia painted. ) Bl 3/4 of the box i painted.

8/8 of the box ls painted. i 3 678 of the box in painted.
B 9/12 of the box is painted,

Purpose: Introduce a method for constructing fractions equivalent to a
given fraction. '

Description: PLATO paints a fraction of a box. The student is stepped
through the process of cutting the box into more pieces to find another
name for the fraction. Difficulty adjusts to the student's performance.
The first problem gives a very specific step-through; later ones move
faster and give less step-through.

ERIC

Pz | . 4<i



E4

Boxes: Equivalent Fractions Practice (touch)

1/3 of the box is painted. |4 : 1/3 of tha box is painted.

Drau some 1ines on the box to show that ‘H N WRITE SOME OTHER NAMES FOR 1,3,
276 of the box 13 painted. ; (If you want, you can draw more lines on the box.)

When you're dona, press LAB. After each name, press NEXT.

Purpose: Practice naming equivalent fractions with a familiar model
available for help. :

Description: PLATO paints a fraction of a box, and the student writes other
names for that fraction. (The student can draw and erase lines on the
box.) Some problems ask the student to draw lines on the box to show
that two fractions are equivalent. Difficulty adjusts to the student's
performance. ‘




E5

Boxes: Name Equivalent Fractions (touch)

Names for 4 [ifths: : MHames for o tifths:

{z. ' - ¥ G

fire all the fractions

names for /57 »

What is another name

for 4,57 )

Touch here to

ll charge your mind.

Purpose: Practice naming equivalent fractions with visual feedback comparing
all of the named fractions.

Description: PLATO paints a fraction of a box. The student names fractions
equivalent to the given one. Each named fraction is painted on a new
box so that all of the fractions can be compared. The student removes
any fractions that he or she decides are not equivalent to the given
one. Difficulty adjusts to the student's performance.
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Equivalent Fractions Generalized

af the box 13 pairted,
i of the box is palnted.

L)

L
5

I T'I la—s name tor il

l ﬁ' 18 a name for i’l ! B PLATO just cut each piece¢ 1nto 4 pizces’ e o

G

- Now there area 4 times as many pi=ies.

And 4 times d¢ mary pairted plees.

Ml tow ther= are 2 ¢4 paintad pieces.

NER]
Ira .
B How therz sre 3 -4 piecas. 1 seet fyreally is L S,Iz:r“’ "
e a name for % . [", Zt B

T’l of the box js painted.

Let's list the namas in order. n
List tha = uivalence set for T

Urite the re.t (ratpor.
Names for }

PR (4. f. #

Purpose: 1. Present a systematic method for finding fractions equivalent to
a given fraction.
2. Practice naming an equivalence set in order, starting with
simplest terms. This skill will be useful later for systematically
finding a common denominator for addition and subtraction of
fractions. :

Description: The first part of the lesson demonstrates that other names for
a fraction can be found by multiplying the numerator and the denominator
both by the same number. Kids on the screen question the method. PLATO
justifies it for various cases by making more lines on a painted box
and giving a short explanation. In the second part of the lesson, the
student uses this method to list equivalence sets for given fractions.
Difficulty adjusts to the student's performance. Lower difficulty levels
offer much help. Higher levels encourage the student to work without
PLATO's help.
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Checkups

1,3 of the box s painted.,

4
Liat the =y valence sat fir T,

Urite the va.t frazticr,

T4, &, B

WRITE SE OTHEP NES FIR | 3,
1f yeu tant, plu 28N Arsw mire Jines on the kol

Ffter anzt noma, prass MELT,

Short checkup sequences are available in the following lessons:

Boxes: Equivalent Fractions Practice
Equivalent Fractions Generalized

These sequences serve to review the previous work on equivalent fractions
and see if the student is ready for more advanced material.

e 4

Co
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REDUCING FRACTIONS TO SIMPLEST TERMS

This set of lessons defines "simplest terms" and develops a systematic
method for reducing fractions to simplest terms. The simplest terms name
for a fraction is defined to be the name that has the smallest numerator
and denominator. It is assumed that the student is familiar with
equivalence sets for fractions as presented in the "Equivalent Fractions
Instruction with a Model" lessons. The student learns to find the simplest
terms name by dividing out common factors of the numerator and dnnominator.
There is some discussion about why this method works. The str-

encouraged to experiment with factors and divisibility relat

equivalent fractions.

Simplest Terms e © o o © 6 © o © © o o o o o o o F3
Equivalence Experience « « o« o ¢ o ¢« ¢ o ¢ o« o« o F4

Checkup: Simplest Terms « o o o ¢ ¢ ¢ o o o o o F5

Note: Lessons that require the use of a touch panel are identified by the
word "touch" after the title on the lesson description page.
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Simplest Terms

These fractione sra s1l names for the same number. Hers are some equivalence sete.

ETIE I T A A S -
§ 1o e szl semms v i (4, 8 % 8 3 8 #...)

These fractions are ail names for the same number.

& & & % W )

‘& is the simolest terms name,

{4, 5 1 4 f & & .. )

(4. % & & 8 W %)

These fractions are all names fer the same rurber.

i 608 % % 8.

Uhat is the simplest terms name? » % ok

i Right! £ is the . :
P N i

simplast terms rame for +’ lﬁ} : Is the singlest terms name for'* ? é‘ ok
"7 B

is the simclest terms nsme for i‘ ? ‘} ok

I's the pimplest tarme name for if'{ é oh

is the simglast tarms neme for ﬂ7 »

the name Witk the srollast -

‘ The aimglest ferms name s
}oraanesr 2t and denoairstor.

TR
L{f*f\)! o gintt veslly tead ‘
R T T Pl L
Ay
et - e
e 1L telp you find tha Lo
[ sinplest tarms nama for o 12 - Find the simplest terms name for '&& .

withiut the agquivalen:e zat.

@ First we il fill these bones | B : :
with 3 number that makes : : Fill both boxes with a rumber

| 2ach d1visisn came Ut aven. J : . that mekes each division come out even.

-

LK, .!_'_ZB.
(o1 e e L 6 +)
T L

Purpose: Give the student a somewhat rough definition of the "simplest

terms" name for a fraction, then present and practice a systematic
method for finding the simplest terms name for any fraction.

Description: Given an ordered equivalence set for a fraction, PLATO points

out the simplest terms name. After a few such examples, PLATO presents an
equivalence set and asks the student to identify the simplest terms name.
Kids on the screen point out that the simplest terms name is the name with
the smallest numerator and denominator. Practice examples follow.

Kids on the screen then suggest that the equivalence set is not necessary
for finding the simplest terms name for a fraction. For given fractions
the kids help the student divide out common factors of the numerator and
denominator to find the simplest terms name. Difficulty adjusts to the
student’s performance. PLATO’s help is gradually reduced until the student
is finding the simplest terms name independently.

fi 50
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Equivalence Experience (touch)

Touch one

Touch one ) )
7 N\ B : ’_/ N
S i} X+

|l£h§|:ie anmy tima,!

Put a rurcer in the boxes, . A s .
[ ? ]
15 = R . To k3 ok

(Charge ary time.)

18 %) K . NEXT to do anather.

Names for 'H‘ Names for H‘

When you want a new problem, press LAB.

Purpose: 1) Encourage the student to think about why we can find the
simplest terms name for a fraction by dividing out the
common factors of the numerator and denominator.

2) Give the student a chance to experiment with factors and
divisibility related to equivalent fractions, using PLATO
to do the computations.

Description: Some kids on the screen briefly explain that they can get
another name for a fraction by dividing out common factors of the
numerator and denominator. Then the student uses both multiplication
and division to construct more names for given fractions. PLATO
does the computation, so that the student is concerned only with
exploring multiples, factors, divisibility, and any other patterns
that he or she may find interesting.



F5

Checkup: Simplest Terms

What 13 the sinplest term= name f:r f; ?

HELP Available,

There is a short checkup sequence available in lesson "Simplest Terms"
which provides review of the topic and an indication of wheth>r the student

has mastered the material.
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EQUIVALENT FRACTIONS AND MIXED NUMBERS
PRACTICE WETHOWE A Hobl

This set of lessons provides practice constructing and identifying
fractions and mixed numbers that are equivalent to a given fraction or
mixed number. The student is asked to sort fractions and mixed numbers so
that all names for the same number are grouped together. Other exercises
ask the student to complete statements like 1/2 = _ /6.

Sort Equivalent Fractions e« « o o ¢ o o o o o o o Ga

Sort Equivalent Mixed Numbers « « o« o « o o ¢ o o« G4

Try These: Equivalent Fractions =« « ¢ « « o« ¢ ¢ G5

Checkups e ¢ o o o ..o e o e 6 o o o & o o 0o o @ G6

Note: Lessons that require the use of a touch panel are identified by the
word "touch" after the title on the lesson description page.




G3

Sort Equivalent Fractions (touch)

i\\_ii:f:j;::ii)}
: .

_/ +
g :

; Touch here to Put the numbers inside the right Joops.
erane the D . .

Uhen vou're done,
Frass -LAB.,

M| Touch here to 2 froctiina sre not 1n the right looc, : i
erase the [] . - . Very good!

“Uhen aiutra dire Press -NEXT- for a new game
ress 1o B

Purpose: Provide practice identifying equivalent fractions. This is for
students who already have a basic understanding of equivalent fractioms.

Description: Several fractions are scattered on the screen along .«th 2, 3,
or 4 loops. The student sorts the fractions into. the loops so that each

loop contains an equivalence set. Difficulty adjusts to the student's
performance.



G4

Sort Equivalent Mixed Numbers (touch)

Names for ]%- Mames for ].3_

1+

1%

[ {Touch here to [|Touch here to

flerase the (J . : erase the [ . Very good!

B When you're done,f § Preas -NEXT- for a new game
& Preas -LAG-. M

Purpose: Provide practice identifying equivalent whole numbers, fractionms,
and mixed numbers. This is for students who already have a basic under-
standing of equivalent fractions and mixed numbers.

Description: Several numbers (whole numbers, fractions, and mixed
numbers) are scattered on the screen along with 2, 3, or 4 loops. The
student sorts the numbess into the loops so that each loop contains an
equivalence set. Difficulty adjusts to the student’s performance.

i

-
[
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Try These: Equivalent Fractions

Purpose: Provide practice with equivalent fractions. This is for
"gtudents who have a basic understanding of equivalent fractions, but
need practice.

Description: There are four problems per page, and no pictures or
models. Problems are like 1/2 = » /6. If the student is wrong
twice on a problem, PLATC gives the answer to it. Difficulty
adjusts to the student’s performance.
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Checkups

-:ii;; R

Names for ':T

)
\,\

~__

~——

6

!
!

< [

M Tcuch here to Put the rundears insides the right loops, -
Merase the (] . :
i Wbty ot re 3o, i

Frasy LF®

p
q

Short checkup sequences are available in the following lessons:

Try These: Equivalent Fractions
Short Equivalent Fractions

These sequences serve to review the previous work on equivalent fractionms

and see if the student is ready for material that uses equivalent
fractions.

1
s.\}'

ERIC

Aruitoxt provided by Eic:
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EXPLORATORY LESSONS FOR EQUIVALENT FRACTIONS
AND COMMON DENOMINATORS

These lessons take an exploratory, intuitive approach to equivalent
fractions and common denominators. .The first lesson illustrates that two
fractions can name the same part of a set of objects. The others provide
experience using equival:nt fractions and common denominators to solve
problems like how to measure out half a cup of something when there is no
1/2 cup measure available, or how to serve 3 people who want different
fractions of a pizza when the pizza must be cut into some number of equal
pleces.

Lights: Equivalent Fractions « « + + o« o « o« o + H3

Pizza: Cutter Stuck « « ¢ ¢ 3 o ¢ o o ¢ o & « o H4

Pizza: Common Denominator =« ¢ « ¢ « ¢« » ¢ o « o H5

Make~a~Monster with Equivalent Fractions . . . . H6

Make-a“Monéter With One Cup ¢ o & o & o » o s o o H7

Note: Lessons that require the use of a touch panel are identified by the
word "touch" after the title on the lesson description page.
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Lights: Equivalent Fractions (touch)

L L
Turn on 4 2f the lights. Turn on 4 of the lights.

tben -civ sre dine, press LAB,
Just right, Susan,

.
Tou turned on 17 of the lights,

1
Turn on 4 of the lighta,

Just right, Susan,

3
You turned on 12 of the lights,

. n I ;
Yes. 4 of the Lights 1s the same a3 12 of the lights, \
TR re—— B e e s Vs g e 0T v~

Purpose: Introduce equivalent fractions, using a set of objects.

Description: The lesson consists of problems like this: The student
turns on 1/4 of 12 light bulbs (by turning on 1l row out of 4 rows),
then notes that 3/12 of the lights are on, and concludes that
1/4 of the lights is the same as 3/12 of the lights. Difficulty

adjusts to the student’s performance.
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Pizza: Cutter Stuck (touch)

N N T e e 'HCht
Plessa give me erase & pixza §
6. '\",' 6 1 half of a pizze. B

Can you still give her
1,2 ¢f & pizza™

’m‘f' The pizza
3 icutter 18 STLCK on 4
Ay

Changer ¥
Ut of Order :

Purpose: Provide an informal introduction to equivalent fractions.

Description: The student operates pizza place, serving kids who ask for
specific fractions of pizza. The automatic pizza cutter is stuck on the
"wrong" number of slices, so, for example, the student has to use eighths
to make a half.
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Pizza: Common Denominator (touch)

o slart grer,

¢
s
é < 6 176 of & pizze.

<5{f;j'.,~fj\5{f,:':*, e

Cut 1 pizza to serve all of them,

tfor help, press HELP)

PICZA CUTTER L!"i when ;
6 slices wouire done B

touch here B
to <hange ;
rumber of slices .

Purpose: Provide experience finding and using a common denominator with
a familiar model.

Description: The student has one pizza with which to serve two or three
kids on the screen who want different fractions of pizza. The pizza
must be cut once into equal pleces to serve everyone. Difficulty of
problems adjusts to the student’s performance.

ERIC 61
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Make-a-Monster: Equivalent Fractions (touch)

Foo Bird

Formula ,‘zwp lxz
cup terror ton:c l i b
yoop boo brex ] : J:éiJ:tiJ::Ji

cup horror juice
cup icky liquid

Fine'
Now get the rast
of the mivture.

Purpose: Provide experience using equivalent fractions with a familiar model.
Description: This is like the earlier Make-a-Monster, but the student has
to use equivalent fractions. When the formula includes 3/4 cup of
something, the 1/4 cup is not available, but the 1/8 cup or 1/12 cup
is. The lesson records which cups a student has used for each
fraction, and when possible, chooses available cups from those not yet
used. If a student 18 doing particularly well, he or she may get
"hard" formulas (e.g., a situation where he or she must measure 3/9

with a 1/6 cup).
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Make a Monster with One Cup (touch)

Borao Bug
Formula

;WP creepy Cream
g icup terror tonic
: gcup horror julce

Bl |Choose one cup

to do all
your measuring.

Purpose: Provide experience finding and using a common denominator with a
familiar physical model.

Description: This is like the earlier Make-a-Monster, but the student must
choose one measuring cup to do all the ingredients in the formula. For
most students, this will be a straight forward common denominator
exercise. But, for students who do particularly well in this program,
there will be a few "hard" formulas. (A "hard" formula might include
6/9 cup, 2/4 cup, and 5/5 cup; the appropriate cup choice would be
1/6 or 1/12.)

n
e




H7

Make a Monster with One Cup (touch)

Borzo Bug
Formula

N icup creepy cream
H 1 cup terror tonic
4 | cup horror juice

Bl |[Choose one cup
fl [to do al)
M [your measuring.

fﬁ;ffh

Y 4

TN

Purpose:‘ Provide experience finding and using a common denominator with a
familiar physical model.

Description: This is like the earlier Make-a-Monster, but the student must
choose one measuring cup to do all the ingredients in the formula. For
most students, this will be a straight forward common denominator
exercise. But, for students who do particularly well in this program,
there will be a few "hard" formulas. (A "hard" formula might include

6/9 cup, 2/4 cup, and 5/5 cup; the appropriate cup choice would be
1/6 or 1/12.



H7

Make a Monster with One Cup (touch)

JESgraaray |

Borzo Dug
Formuls

e mnini

: lmP horror juice

j [Choose one cup
B [to do all
B [your measuring.

N

TN

Purpcse: Provide experience finding and using a common denominator with a
familiar physical model.

Description: This is like the earlier Make-a-Monster, but the student must
choose one measuring cup to do all the ingredients in the formula. For
most students, this will be a straight forward common denominator
exercise. But, for students who do particularly well in this program,
there will be a few "hard" formulas. (A "hard" formula might include
6/9 cup, 2/4 cup, and 5/5 cup; the appropriate cup choice would be
1/6 or 1/12.)



H7

Make a Monster with One Cup (touch)

Borzo Bug

' Formula
NN

B écup horror juice
D

Purpose: Provide experience finding and using a common denominator with a
familiar'physical model.

Description: This is like the earlier Make-a-Monster, but the student must
choose one measuring cup to do all the ingredients in the formula. For
most students, this will be a straight forward common denominator
exercise. But, for students who do particularly well in this program,
there will be a few "hard" formulas. (A "hard" formula might include
6/9 cup, 2/4 cup, and 5/5 cup; the appropriate cup choice would be
1/6 or 1/12.)
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ADDITION AND SUBTRACTION WITH LIKE DENOMINATORS

This set of lessons covers addition and subtraction of mized numbers with
like denominators. The instructional lessons use the pizza model to
introduce the concepts of adding, subtracting, renaming an answer in
standard form (i.e. with fraction part less than 1 and in simplest terms),
and "borrowing'" in subtraction. The pizza model is available for help
through much of the practice. Some practice is done with number line.

New Answer FOTMAL o o o o o o o o o o o o o o o o I3

Addition and Subtraction of Mixed Numbers
with Like Denominators o« o« o« o o o o o o o o » 14

Simplifying Answers to Addition Problems . . . . I3
Standard Form Practice s+ « o o« o o o o o o« ¢« + &« 16
Addition Practice, Simplifying Answers .« « « « o« I7
Subtraction with Borrowing « « « ¢« ¢« o« « « o« o o I8

Addition and Subtraction Practice with
Simplifying and Borrowing « « « o o o o ¢« o o o I9

Target Practice ¢ « o o o o o ¢ o o o o o o o 2 o IlO
Fractions Basketball « o« o o o o o o o o o o o o Il1
Addition and Subtraction Drill " e 3 e o o o o o 112

Checkups ® o o o o o o e ® e o & o o o o o o+ o o 113

Note: Lessons that require the use of a touch panel are identified by the
word "touch" after the title on the lesson description page.
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New Answer Format

b0 . B -
Urite Li' v it ) : Wwrite L‘} y 2 1.2 0k

Urite 2% again. b 2& B3

5
Write '—% again, >
(It will look different.)

(It will look different.)

write 4§ v "“i 2}
!

Gometimes your answer will lsok like this.

Write 'H' ITCILN toa 203

Srmatitvas 1t will 130h laba this,

Bith s o1 bdne the séme rond 2r .

HELF vreailatle,

Purpose: Introduce the new way that a student's answer will look when he or
she writes a fraction or mixed number on PLATO.

s’

Description: The student writes several mixed numbers. Some of them appear as
3 1/2 (the "old" format); others appear as 3-% (the "new" format).

The new format will be used in the addition and subtraction lessons where
the old format might look confusing. The new format involves no change
in the keys pressed by the student, only in the way PLATO shows it. The
old format is easier for PLATO to handle and allows many more options for
the student, so it will continue to be used whenever the new format is

nct needed.
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Addition and Subtraction of Mixed Numbers with Like Denominators (touch)

HELP
availadle

24

+ 4
>

| { | B 4 e
0000%| | COOeR-

How mamy whole pizzas? 6 ok

Ml mam pizzas an all?
How mary sevenths of a pizza? )

when To start over,
you're done. press BACK.
HELP
avaslable
i ) Hello, Barcy.
25 . foy I have

Ry { ¥ .u 14 prases,
,L- | 6@6

QQ@MQE OO

2
‘fou are starting with 2‘;’ pizzas.

1
If you took away 1§ pizzas,
how muzh would you have left?

Purpose: Begin addition and subtraction of fractions and mixed numbers with
like denominators. -

Description: The student answers addition and subiraction problems. Pizza
plctures and extra help are available. Difficulty adjusts to the student's
performance. The student who is doing well gets some problems without
plctures.
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Simplifying Answeérs to Addition Problems

Wait! I thank
the arswar 1a 8 i-. They're all
Ian‘t 1t 21‘7 N Is everyonc naming
; @ E the same ameunt
@ o about 1 X ) ':, ;l pizzo, Barry?
: ;:’ g g ves
; 5 barry says ﬂl @D
e O
@ 1 say :% @ K;JB

T have an iceal
Let ‘s al) name our
no»ers the sane way.

sd 1deal TLet's weit : Good “{desr Let's wri
ll our fractions ot i . . all ocur fractions

t&
a N :
1in simplest terms. e s . tn simp lent terms. é@%
‘-.:\ N e N

What s the aimglast tarms - : B What's the simplest terms

nsme 1o g Barre? - ; . name for g, Barry? ok

And let’s write

all our r.acd numbers

with tre biggent possible
2\ |uhole 1umber part.

‘fes' Instead of
12 we'll urite 2; ﬁf"ﬁ‘
What would ou write
tnstead of ZJ Barry?
33 Right, Barry! urite 1: n

stercard f{orm,

Let's call this v >
( ﬂ : “standard form".

~/
~—’

Purpose: Show a need for simpiifying the answer to an addition problem.

Description: The student answers an addition problem. Several kids on. the
screen suggest different correct answers to the same problem. In order
to avoid this confusion, they decide to always name their answers with
the biggest possible whole number and with the fraction in simplest terms.
They call this way "standard form." The student practices writing some
numbers in gtandard form.

ERIC . 0

s e - (
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"Standard Form Practice

CStandsr d form romd wias
biggest while runker possibie
and fractizn in sing-lest terms,

urite the standsrd form name for these nunberse:

That's 5 name [or ."%.
but we want the
biggest prssible
mhite numker,

Purpose: Practice writing fractions and mixed numbers in standard form.

Description: The student writes the standard form names for given fractions
and mixed numbers. There are.four problems per page. After the student's
third wrong try on a problem, PLATO gives the answer. Difflculty adjusts
to the student's performance.
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Addition Practice, Simplifying Answers

i available M available

12
[
s
+ 2%
18
, Ll
dl - Right number. Barry,
i Name 1t in
standard form,

. é‘}% 1‘2’;-1::::
(:/D 65;} ;:i [T
e

Ha mare: pazzas in alt?

HELP _ ' - T
available . j ovairlable

s
Sé—a w53 .
Still the right ronber, Barro, Lot b'e
et oan standard firn. Put tigether 2ine o
thise plezee €2 mabe 3 whrle pazzs.

8 & <
C"}% l; Eizzes
*ePey -
—g rizzee

Hiot roarrs p1z2as 1n al}? ; Hiaa marve pizzes in all?

Purpose: Provide experience adding fractions and mixed numbers with like
denominators, simplifying amswers when necessary.

Description: The student answers addition problems, simplifying answers
when necessary. Pizza pictures and extra help are available. Difficulty
adjusts to the student's performance.

ERIC - R

Aruitoxt provided by Eic:
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Subtraction with Borrowing (touch)

LAB when T start over. i
you're done, press BACK,
S¢ you sre starting
A 4 Fizzas,

Flesse give me AN\

i
3 of & pizza,

You 3tortei‘-'|'h 4 [F1ZZAs, You started with 4 pizzas.

1 just ate § w1 8 yauza. . . 1 just ate 5 of 3 pizze.
Mo mar,: p12zes o <y have left? ; - How many pizzas dd ou have left?
» ‘ : L

33 <k

Finish this rumber sentence
about thv pizzas,

4'%=3;—ol

Purpose: Introduce a method for solving subtraction problems like 3 %-- %-.
Description: The student does "borrowing'" problems while operating a pizza

place. For-example,.the‘student starts with 3.l-pizzas, then gives away

3
-% of a pizza by cutting one of the whole pizzas. The student writes a
subtraction number sentence: 3 %'- %-= 2 %-. Difficulty adjusts to the

student's performance. Harder problems have less specific step-through and
ask the student to write the subtraction number sentence before cutting
the pizza.
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Addition and Subtraction Practice with Simplifving and Borrowing

00> ||lo®:

Cut | whole pizza into h{tha;\ l&
4

Cut | whole pizza int. fifths, H -
» : 2%

2+
-1

k >

- 1% > - 14

Cut | whole przze into f{ifths.
=

2t
- 1% O

13 ; ok

Provide experience adding and subtracting fractions and mixed

Purpose:
and "borrowing'" when necessary.

numbers, simplifying answers

Description: The student is stepped through subtraction problems involving
"borrowing." Difficulty adjusts to the student’s performance. Higher
levels of difficulty give less help and include addition problems as
well as subtraction problems. Most, but not all, of the subtraction

problems involve '"borrowing."

74



I10

Target FPractice

Floo the cotbet to the Lyrgat, : ; Flo the rodat to the target,

-4 5 18 2k

et BULLSEE!

Prazs tE-T,

Purpose: Addition practice which may encourage checking the answer by
estimation.

Description: The student fires a remote control rocket at a target. Both
the rocket and the target are on a number line at known, positions. An
easy estimate will hit the target for a "SCORE," but orly the exact
answer gets a "BULLSEYE." Diffilculty adjusts to the student's performance.
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Fractions Basketball

Barry Karla

£5.8 He B [sRE
- H i % Two pearts for
L] . aes sas Bﬁrf‘y.

° se3 ey — ..

]
.
.
114
t

1me left

l | o BN
| & SR | &

rry shoots (rls zhects | ) B rry shects yarls shoafs
B t this baskat Barr.'a turn! t this baslet d t this cashet| Barric's turn! st this Las) et

Urite & rumbar, . brate 3 renber.
k3 13

Purpose: Subtraction practice on the number line.

Degcription: This is a game. for one or two students. Given ball and basket
positions on the number line, the student bounces the ball some fraction
or mixed number (e.g., 2 7/8 makes the ball do two bounces of .length 1
then seven bounces of length'1/8) to make a basket. Difficulty adjusts
to the student's performance.

~3
)
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Addition and Subtraction Drill

Di1d you add instead
of subtract?

Al 105
7 s 7

Purpose: Practice adding and subtracting fractions and mixed numbers with
like denominators. This is for students who have a basic understanding
but nead practice. :

Description: There are four problems per page and no pictures or models.
There is help for students who have troubie '"borrowing" or putting the
answer in standard form. There are sperlal messages for common errors
like adding instead of subtracting. Difficulty adjusts to the
student’s performance.

Y ey
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Checkupse

Standsrd firm rime vaes
biggest whale renbar gussible
and fraction in simglest terms.

Write the standard form name for *hase rumbers:
Do the problem on paper or in your head.

. 31
DT

“ 3 #

o : : -
M1 B \
Tha*'s 5 name f[:r OF, . . '~
Eut we wsnt the . [l Put your answer here,

biggest cossikie
while romkar.

Short checkup sequences are available in the following lessons:

Standard Form Practice
Addition and Subtraction Practice with Simplifying and Borrowing

These sequences serve to review the previous work on addition of mixed
numbers and see if the student is ready for more advanced material.

ERIC 78
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ADDITION AND SUBTRACTION WITHA UNLIKE DENOMINATORS --

A HEURISTICS APPROACH

This set of lessons uses a heuristics approach to teach addition and

subtraction of mixed numbers with unlike denominators.

It is assumed that

the student can already add and subtract mixed numbers with like

denominators.

The method used in these lessons is to first find .out what

makes the problem hard (it has unlike denominators), then find an easy
problem (one that hds 1ike denominators) that has the same answer.
Problems wi*h unlike denominators are renamed with like denominators.

Note:

Sort Equivalent Problems .

Addition
Part 1

Addition
Part 2

Addition
Part 3

Additdion
Pert 3

Additiorn
Part 4

Addition
Part 4

Addition
Review

by Using

by Using

by Using

by Using
Practice

by Using

by Using
Practice

by Using

an Easier

an Easier

an Easier

an Easier

e @ ¢ e

an Easier

an Easier

an Easier

Problem:

Problem:

Problem:

Problem:

Problam:

Problem:

Problem:

Addition and Subtraction Drill . .

J3

J4

J5

J6

J7

J8

J9

J10

J11

Lessons that require the use of a touch panel are identified by the

word "touch" after the title on the lesson description page.
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Sort Equivalent Problems (touch)

Put tha grablems inside the right leops.
e goed!

When wu're done, Prass 1ETe for & raw Game.
Press -Lies

Purpose: Introduce the idea that renaming the numbers in an addition or
subtraction problem makes another name for the same problem. This
idea will he useful when .we begin finding a common denominator for
additic: and subtraction.

Description: Several expressions involving addition and subtraction are
scattered on the screen with two or three loops to sort them into. The
student :orts the expressions into the loops so that each loop contains
an equivalence set. Difficulty adjusts to the student.'s performance.



J4

Addition by Using an lasier Problem: Part 1

V11 the old problems ]
are like this one, h Z
It's al} thirdst
=N :
" We have & new |

i kind of problem, i

. P—

\:) e reed romes tor l?
ana 45 that have

: the same dercminators

15

+ 44

1% 1‘; 1% 3 name foe 1%

+ -’}é

We have to add thxrds_.l ey
and sixths togethert

65; } 1 see. Different : e\
—/J l : ~.).”
i |

I:‘" it, Heler. ;l‘{::'1-/]

Let's rome them

— Jerminators make 7
’ both with =ixths.

| tha new one hard. ] —

li'ok

m
‘ '\"/' h{ Whew' Tharks, Helen!

l% ]T:'IIQGMM for 1%
*4% +4% 13 & nome for 4;‘;

S%Dk

=
< It hee the same ansuer ]

as _the =asy one.

A 2
lz‘lsenomq for 15.

345 18 8 name fur 4:‘,

5% ok

Because they re rertly | ”‘:@;\
the same greblem - just ; Y -_.}

—sth different pamer,

-~
@ see! SU now we have
Nt the ansuer to the hard
| protlem! Write (& for
ys, ~Helan

2
té; }} But what abcut
=/

| _the hard problem?

Purpose: 1) 1Introduce addition of fractions and mixed numbers with unlike
denominators.
2) 1Introduce an approach to problem-sclving.

Description: The student answers 2 problems with like denominators, then
PLATO presents one with unlike denominators. Kids on the screen dis-
cues what makes the new "hard" problem different from the similar
“easy" cnes. They decide that by renaming the fractions in the "hard*
problem, they can find an "easy" problem that has the same answer as
the "hard" one. The student fills in the numbers as the kids on the
screen step through the process. This is a brief introduction and
overview. Subesequent lessons develop these ideas more fully.
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Addition by Using an Easier Prokilem: Part 2

2 fifths
*+1 fiith
I fifthox

{ .
A That's sn ess, problem! J
\Z

‘ ;E;%} Coan we find an
easy proélem that
has the same answer”
L~
— \
How sbout this one? { k-
_It's easy. H =

3 tenths 3 tenths
+2 f{itths 2 torths

!; - ; J It's eassbut does it
~~/%1 have tha same answer |

|_u the hard one? ]

T
" I dan't know. } ((f;‘\y
Diss it Halen?) R

|_1!'9 all (ll(ha._:(‘j’?i"[{l')

3 tentihs
+ 2 fifths

j':'q: But this ra s hord'

ST .\
| Tt Ead at-s not sl | :‘(i“x,"
| tenths :r ail fifths., | o

@ 2 fifths and 4 tenths
rama_the aame rumber,

ﬁhn about this one? } @
It's eany!

3 tenths 3 tenths
w2 Nittns t 4 tenths

@ It'a esay,but does 1t
- have the same snawer
_as the hard one?

I don’t know.
Does 1t Helen? ) yes

3 tenths 3 tenths
+2 fifths + 4 tenths
> 7 tenths ok

The hard problem
haa the same antwer
as the essy one!

Write the answer 1 @
for up, Helen. = )

aor Uh

Purpose: Give the student a more detailed look at the problem-solving
approach to addition of fractions with unlike denominators.

Description: The student answers the problem 2 fifths + 1 fifth. PLATO
presents a new problem, 2 tenths + 2 fifths. Kids 'on the screen
discuss what makes the first problem "easy" and the second one "hard."
They look for an "easy" problem that has the same answer as the "hard"
one. They find the "easy" problem they need, but in the process they
suggest 1 or 2 "easy" problems that won't do. Thus they emphasize thac
the appropriate "easy" problem must be another name for the "hard" one.
The student answers questions and f£ills in uumbers to help the kids on
the screen.




Jé

Addition by Usiug ar - ~sier Problem: Part 3

{ Right' It s |5 zerts. |
Because - !/'. :
l nickel 13 5 cents, ] % ::FI

ar3 1 dime 18 (@ cante,]

© &

1 dime 1 rickel
—

Hou much money altogether? 15 cents=

b
\::‘ So . uchel v 1 dine
. 13 the same as
S cents + 18 cents.

5 :entsl :"Ilﬂ ents [(YFK”::D

13 ancther name for I N
L nistel v+ 1 dime.

| @ Gewrisas

o @

1 Gime 1 nickel
o ———— 4
Hiw nwsh nena altogethar ? 18 zante
)

.

—_—_—
i b 13 that® :\J‘X:L‘\,)

/7 ]‘ g

l Try {his one, Helen' }@

| quarter — 3

—_—
Try this one, Helen'

| quarter — 25 cents o

- e ] N
= 2 dimes - 2 dimes =~ 28 zents s

» zents

e

Be caraful)
It's subtractien!

"B farelull

It s soktractiont

Purpose: 1) Show addition of coins as a familiar process which is similar
to addition of fractions with unlike denominators.
2) Reinforce the problem-solving approach to addition of fractions
with unlike dznominators.

Description: PLATO shows 1 nickel and 1 dime. The student tells how much
money that i1s all together. Kids on the screen comment that "5 cents +
10 cents” is ancther name for "1 nickel + 1 dime." The student then
does two or three coin addition problems by renaming each one in cents
to make an "easy" problem that has the same answer as thz "hard" one.
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Addition by Using an Easier Prublem: Part 3 Practice

2 dimes — Z20cents

+ 3 nickels— + [ Scents

) cents

Purpose: Experience using the problem—solving approach to addition and
subtraction of fractions with unlike denominators.

Description:  The student solves addition and subrraction problems involving
coins and fractions with unlike denominators. Difficulty adjusts to
the student's performance. The lowest difficulty level is mostly coins
problems. Higher levels have fewer coins problems, mere fractions
problems, and fractions written in fraction notation ("2/3" instead of
"2 thirds"). The highest level has no coins problems and encourages the
student to find a common denominator before PLATQ- suggests ore. For
fractions problems on all levels, cne of the denominators in the problem
can be used as the common denominator (i.e., one denominator always
divides the other evenly).
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Addition by Using an Easier Probl: .a: Part 4

- M ; 1 see! The easy preblem 13 just
@ That's different! X K K another name for the hard cne.

(¢]

ot really. Ue just have
to find an easy problem
that has the same answer.

Because 'i' and 'g'
name the same number.

- : . s,‘-~ }
. E Fight! S5 the both % =/
But hear can e rame ‘rani {L \:_," N N hesel the ;ameean;wr' N
with the same= denominator? j : ¥ g - -
o

ﬁ/:: Fnd ‘} and % nare I
i.,‘-\& the same runker. |
\=/

Purpose: 1) Review the problem-solving strategy for addition and subtraction
of fractions with unlike denominators.
2) Apply this approach to problems in which neither of the given
denominators can be used for the common denominators (i.e.,
neither denominator divides the other evenly).

Description: The student starts with a page from "Addition by Using an Easier
Problem: Part 3 Practice.”" If the student performs poorly on this page,
he or she stays in the practice lesson. If the students does reasonably
well, PLATO presents the problem, 1/2 + 1/3. Kids on the screen quickly
review the problem-solving strategy and suggest renaming the problem in
sixths. The student works the problem, then the kids on the screen
review the idea that the "easy'" problem is just another name for the
"hard" cne.




J9

Addition by Using an Easier Problem: Part 4 Practice

Purpose: Practice adding and subtracting fractions with unlike denominators.
PLATO suggests a common denominator.

Description: The student solves addition and subtizction problems with
unlike denominators. All problems use fraciZ~u notation {"2/3" instead
of "2 thirds"). Difficulty adjusts to the student's performance.

Higher levels have more problems in which neither of the denominators
can be 1sed as the common denominator (i.e., neither denominator divides
the othur evenly). The highest level encourages the student to find

a common denominator before PLATO suggests one.
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Addition by Using an Easier Problem: Review

J Then find an easy.problem
|_ _that has the came answer.

R B A S T o R O O SRS RPDUNIC, | Syt L I T L L e R R e ] P E T
@ [First find out whet makes it herd. ) - @ Firat Tind out urat sekes 1t Fard.)
~ s : S

\~=/

ﬁlrlte the ansuer, Halean,

It's hard tecause the g Hare' . probl
gencminators ara mot alike. : B ot an masy FToian
< ‘ that hss the same anawer, 3
~ . H
: ”

Purpose: Summarize and review the strategy for adding and subtracting
fractions with unlike denominatorxs.

Description: There are 6 problems involving addition and subtraction of. .
fractions and mixed numbers with unlike denominators. For each
problem, the kids on the screen review the problem-solving strategy
and find an "easy" problem that has the same answer as the "hard"

one. The student answers the problems. In a given session the 3tudent
will see 1 or 2 of the problems.




J11

Addition and Subtraction Drill

Fe2de 23

Right nimbe=, Tom.
Now write 1t with the
fraction 1n simplest terms.

Purpose: Practice adding and subtracting fractions and mixed numbers with
unlike denominators. This is for students whc have a basic understanding
but need practice.

Description: There are 4 problems per page and no pictures or models. There
is help for students who have trouble re-naming with a common denominator,
"borrowing," or putting answers into standard form. T[lhere are special
messages for common errors like adding instead of subtracting. Difficulty
adjusts to the student’s performance.



K1

ADDITION WITH UNLIKE DENOMINATORS -- A VISUAL APPROACH

This set of lessons uses visual models to prasent addition #f fractions
with unlike denominators. The primary model is a rectangu:ar box which 1is
painted with two diffevent kinds of paint. Tune task is to tell what
fraction of the box 1s painted with each kind of paint, then what fraction
of the box is painted in all. To tell what fraction is painted in all, the
student 1s expected to draw lines dividing the box into equal pieres that
are elther painted or unpainted. This 1s a visual method of finding a
common denominator. A number line is also used to give a visual
interpretation of addition with a common denominator as well as general
practice.

Boxes: How Much is Painted? =« « « « ¢« o« o & o « K3
Paint Addition: PLATO Paints « « « o « o« o o « o K&
Paint Additicn: You Paint « « « o ¢ ¢ ¢ ¢ ¢ « o K5
Paint Addition: Your Cholce =« « ¢« ¢« =~ ¢ o +» « o K6
High Wire ¢ o« ¢ ¢ o o o o o o o o o ¢ o o o » +» o K7
Target Practice « « o « o o o & ; e e o ¢ o+ o « o K8
Fractions Basketball =« ¢ ¢ ¢ o ¢ ¢ ¢ ¢ o o« « « « K9

Checkup: Paint Addition +« « ¢« ¢« ¢« ¢« ¢« » ¢« «» » - KIO

Note: Lessons that require the use of a touch panel are identified by the
word "touch" after the title on the lesson description page.
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K3

Boxes: How Much Is Painted? (touch)

Write o frozty:ir ~: tall B Write a fraction tz tell
how muzh 51 the Frooas pnnted, . B how much of the Bie 13 patnted,

o zen draw and arase liics : . (fou <can Jdraw and erase lines
tf s want : 4 1f pou want.*

Write a (raction to tell 1 Write a fraction o tell
how much of the bar s rainted, how much of the kv 19 painted,

(You coan draw and «rase lines

(You can draw and erase lines
tf pou want.

tf you went.)

Purpose: Develop a strategy for figuring out what fraction of a bex is
painted. This skill will be useful for addition of fractions using
painted areas of a box.

ﬁéacription: PLATO paints part of a box. The student can draw and erase
lines to figure out what fraction of the hox is painted. Difficulty
adjusts to the student's performance.

w
-]

ERIC

Aruitoxt provided by Eic:



Paint Addition: PLATO Paj~t: (touch)

Lhat fraction <f the toe 18 paintad 2 N - What fraction i the tne s painted LT

What fractiun o1 the boe 1s painted J100

LPAY fracticn .0 the tie hos p2int onat?

S 172 + 1 B @ Sog,

Purpose: Begin addition of fractions with unlike denominators, using a
familiar model.

Description: PLATG uses 2 different kinds of paint to paint 2 fractions of
the same box. The student tells what fraction of the box is painted
with each kind of paint, then what fraction of the box is painted in
all. The student can draw and erase lines on the box. This lesson
relies on the student's experience cutting a box into sufficiently

- small equal pieces to tell how much is painted. Difficulty adjusts
to the student's performance.

1




Paint Addition: You Pazint {touch)

PRINT FENE

B goint

K Paant 13 of the ks bk 20 25 of the . wath BEER. Braint 1 3 of thara. with T

H(u bave painted 1} it the to. 1100 and 415 L the v ERER. : Good! four peinting thims thet ) ¢ 2
< Teos sgain, ' Y

Purpose: Provide further experience with addition of fractions with uniike
denominators, using a familiar model.

Description: The student is asked to paint a fraction of a box with one
kind of paint, then paint another fraction of the box with a different
kind of paint. The student then tells what fraction of the box has
paint on it. Difficulty adjusts to the student's performance.
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K6

Faint Addition: Your Choice (touch)

Farnt the b o ser v o viane,

Liheary oo ra Jorem, pracy teds,

REMOVE
paint

ket ity the t « 12 -d ~
What fraitiin Tl the Eo. us g ket fraitin | s ointed BERN

R bat fraztiie P othed .o ge paanted (1107
WEMT trscty o 1 the b oo oaw paintad ) What frazty ' e

O O

Purpose: Encourage the student to make up his or her own fraction addition
problems and try painting problems in different ways.

Description: The student has a choice of three activities:

1) Write an addition number sentence for paintings done by PLATO (as
in "Paint Addition: PLATO Paints') _

2) Paint problems that PLATO chooses (as in '"Paint Addition: You
Paint")

3) Paint a box, then write an addition number sentence to describe the
painting.

The student may save his or her painting in a library fc: others to see.



K7

High Wire

Write & fraztion t< firJ the monhey. Tom. Write a fraction to find the merdey. Tom.

> B9

y

Purpose: Show addition of fractions on the numbe : line with visual feedback
about common denominators.

Description: A monkey swings along under a high wire (number line) making
an addition problem (e.g., 2/3 + 1/2 is 2 swings of length 1/3 and 1
swing of length 1/2). The student writes a fract’on to hop a feather
along above the number line. If the student is right, the feather
lands where it can tickle the monkey, and the monkey falls off the
line laughing. This is a number line illustration of common denominator;
t'.e monkey's swings and feather's hops match up to show equivalences.
Difficulty adjusts to the student's per “ormance.

34




K8

Target Practice

Fly the rocket to the target. 1. the rozket t: the targe®.

4 . rd ok

W BLLLSEEY

Purpose: Additicn practice which may encourage checking the answer by
estimation.

Description: The student fires a remnte control rocket at a target. Both
the rocket and the target are on a nuwker line at known positions. An
easy estimate will hit the target for a "SCORE," but only the exact
arswer gets a "BULLSEYE." Difficulty adjusts to the student's performznce.



K9

Fractions Basketball

Barr, Kerta
osy oo ] “5

L]
o8 I R¥]
oy ess (1]

sseeg
]
2

as ®
one J
Socel o

TR

time ieft

-
seses

P
]

B N 4
y = o = : z

i
% o W)
. rriy shiuts Karia sroots % Kerls shoots
‘ t this bashat Karla's turn' lgt this basket ; t barla's turn’ Et th:5 tasket
Urite » rumber. o g Write 2 rumter.
. ]

Puryose: Subtraction practice on the number line.

Description: This is a game for one or two students. Given ball and basket

positions on the number line, the student brunces the ball some fraction
or mixed number (e.g., 2 7/8 makes the ball do two bounces of length 1

then seven bounces of length 1/8) to make a basket. Difficulty adjusts
to the student's performance.
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K10

Checkup: Paint Addition

What fraztizn of the Lis ye pointed JEER

What fraction of the . 4x gsinter [0,

What frazticn 1 sha b hasran

There is a short checkup sequence available in lesson "Paint Addition: PLATO
Paints." This sequence serves to review a visual approach to adding
fractions and see if the student is ready for more advanced material.

ERIC

Aruitoxt provided by Eic:
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Ll

ADDITI N AND SUBTRACTION WITH UNLIKZ DENC: I:ATORE --
A SET LISTING APPRG:

This set of les: ..s develops a systematic met " [ Z:7 . _nding common
denominators in -—der to add and subtract wix: muzre=z. It is assumed
that the studen:  familiar with the henrist: ar-zi:h dereloped in th

"Addition by Usi- an Easier Problem" ~{es - 1- #w=3 and 1z able to 1. ¢
an equivzlence s: for any fraction. 1@ stus..at ... 1% to find a commo:
denominazor bv 1. .:ting equivalence sets for e: .. .. . : jlve fractions.

It is il ustrzte: that more common demominato =zt = founc >y tisting
more fra:tions i: the equivalence setx. Ther: - =.=: discu.sion of how

decide = en ercu- fractiony have been listec:

Addizior with Equilvalence Sets . . ol

_id? .. and Schtmaction Practice —
U ot _2nce - ets s e & o o @

: t- 2 for - _ng Equivalenc-
C adeipi LLlne 1d Subtractic
TRoRE  ELAMITELC 3 s 2 e e e s e L”
Not=: Lessorms =m:~ - ire the use of a tcuch pel zre identifiec by z=o=
wor= "touch" zifz=r “tle on the lesson descr -zi-  page.




L3

' Addition with Equivaienc : Sets (tcuch)

£ R L Y T
b f
I ‘I — T ;
ST seet You re=o s gen - B 5 .%\::‘ < ‘. — i
Y} t:mabe aroesry procles 2 3 R L= [ e ey
— ) i RSP - - ————— -
-

P But T ozent fured
| 8 sancranetar that e ; o " - B -

ar-

"+ u g i -

o

L4 iy D Tame (T l!

S

P A A A I |‘.!> -

B Niae sms 3 om3s ¥ oEier |

R
[Toizh the tus names ties UL
have the seme denorinetir, =

Helan,

Purpcse: Suggest a systematic method for finding - -smzmon :cuzominctor.

Descriprcion: Given the problem 1/4 + 1/10, the kids == ¢ :Zreen try to
fiad an appropriate common denominator. AfteT tcy—ug & 2w cenomins “ors
-zt don't work, they decide to list the equivalencze se”.: for 1/4 and
:/10. The student lists the sets, finds 2 nzme: with a :ommen denomi-
-3tor, and answers the problem.
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+3dizion nd . :btraction Practice With Equivalence Sets (touch)

Try this Lre.

List the ~- .:ience set for 5

Touih te fraits oo that ghe an ees - (- ciem,

SEE RN NN A

i

W frrget the while pumbers® Fight renear, Helen,

Houn wr tte St b0 staredar 4 1o,

BRI MY YRS R R R

Purpose: Provide experience adding and subtracting fractions and mixed
numbers, using a systematic method to find a common denominator.

Description: The student solves addition and subtraction problems by listing
5 elements in the equivalence set for each fraction, then picking out
2 names with the same denominator. Difficulty adjusts to the student’s
performance. This lesson involves no strategies for deciding how many
names should be listed for each fraction. A student who does well can
finish the lesson in as few as 3 problems and be ready for the lesson,
"Strategles for Listing Equivalence Sets."

O

[SRJ!:‘ ~E{]f}

Aruitoxt provided by Eic:



L5

Strategies for Listing Equivalence Sets (touch)

¢l can ancthar s peootlen'|

rite 8s fmdrec pianeas 8z ooty ant.

Prows DRI €0 movm to bl thar zat,
LAB b v ra 4 e ariting vones,

Purpose: 1) Provide practice adding and subtracting fractions and mixed

numbers, using equivalence sets to find a common denominator.

2) Point out that more common denominators can be found by listing
more names.

3) Develop strategies for deciding how many names to list to find
a common denominator.

4) Enable the student to solve addizion and subtraction problems
without relying on guidance from PLATO.

Degscription: There are 2 introductory problems followed by practice. When
the student finishes the first problem, kids on the screen point out
that there are 2 common denominators visible in the set listings. They
see that either one can be used to find the correct answer to the problem.
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Aruitoxt provided by Eic:

They then list more nat:c to

1d anotnz=v

speculate about how mar @ 2ore _—mon cazm.-

The student starts to @ e t-& ::COn¢
sets. As soon as a cor .. dsiomlIZIcr o
kids cn the screen poin: ut zhz hc

In the practice problems 1a Z:_

msny names for each frac ~on =s ==z or - ants.

answer, the student mus: —ou-=h

to calculate the ezuiva.
overall addition proces:
calculations. Difficul:c
higher levels of difficu.. , the

~hout

or touch 2 names that hzve Like icncmi- .

ever set-listing he or s - zeeds.

-djusts

-~ I -

For students who h=ve tr—iblse lisizin

T AR

© IracI.uns T

:,t

- -

= denominator = -
..zaTs could be fou. :.

= oy listing the ecuiveien-e
:p in the second sez, the
ic —2ed to list more —ames.
~:dgnat is free to lis: as
Before writing the
save like denominatczss.
=z=. PLATO somet-mes :tifers
.- —me student czn v: :w the
2w down in the ind: -idual

v v ouemt's performance. For

st de 5 1= required to list sets

The student can > what-



L7

Check-=: Addition and Subtracticn --ith Unlik. lenominators

v
CERT

o
e

i - 1
H
: 1
£ Uhabe sa .
il
Write ¢ - e, H
3
H Fress [T ¢ -
. R
O press i1zt the eguivalence sats. Lt
3
Eﬁmm

There is a short checkup sequen=: zvailable in iesson "Strategies for
Listing Equiva_=nce Sets." The student is asked to solve additiom and
subtraction prcblems with unlike denominators. The student has the option

of listing eju:wvalent sets.
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INEQUALITIES

This s=t of lessons deve:lops a system=tic method for comparing the size of
two frzctions. Two fractions are comparad by listing an equivalence set
for each, then comparing names that hzve the same denominator. It is

assumed that the student is already abtle to list an equivalence set for any
fractie.,

Inequalities with Like Denominators « « « « ¢« « « M3
Inequalities with Unlike Denominators . « « « « « M4

Checkup: Inequalities + « ¢ o ¢ o o o ¢ o o o o M5

Note: Lessons that require the use of a touch panel are identified by the
word "touch'” after the title on the lesson description page.



M3

Inequalities With Lik: ‘-orcainators

Which fra:tiin ge

Purpose: Provide readiness for comparing fractions with unlike denominators.
Description: The student tells which of 2 fractions with like denominators

is bigger. If the student is not correct on the first try, PLATO
displays the appropriate fractions of pizza for comparison.
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M4

Inequalities With Unlike Denominators (touch)

Which fraction 1s bigger™ ) B LWrite as mdre NAmes &% 30 want,
{1 they are the same, write “same.” i 5

It ey mant to list the squivalence aata, presa HELP, ’ Press (ATA to mive to the sther set.
¥ LFB whan \ w are e listing napes,

Purpose: Develop a systematic method for comparing the size of 2 fractionms
with unlike denominators.

Description: Given 2 fractions with unlike denominators, the student tells
which is biager or that thev're equivalent. Before responding, the
student can choose to press HELP for a chance to list some rames for
either or both of the fractions. If the student's response is incorrect,
he or she must list both equivalence sets and touch 2 names that have
a common denominator.before trying the question again.




M5

Checkup: Inequalities

Which freztiin 1s bigRer *
1f they are the zome, write “zame.”

If ~<u nant €1 lizt the 2pivalenie Sets, gress HELP.

There is a short checkup sequence availeble in lesson "Inequalities with
Unlike Denominators" to see if the student has mastered the topic.
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N1

MULTIPLICATION OF MIXED NIJMBERS

This set of lessons covers multiplication of mixed numbers and fractions.
The basic model used is an array of squares (like area). For example,

2 x31/2 is 1llustrated by 2 rows of 3 1/2 squares each. It is assumed
that the student is familiar with the array model of multiplication for
whole numbers. After this model is extended to illustrate multipliration of
fractions, a "short cut" [a/b x c¢/fd *~ {axc)/(bxd)] is discussed. Various
methods, including the array, repeate: adrition, and the short cut, are
discussed. Tne student is encouraged tc¢ ¢xamiue each problem and choose an
appropriate method for the given type of problem. '

Introduction to Multiplication of
Mixed Numbers . L] . L] L] L] L] * . . . * nJ . > ® L2 Nl

Multiplication Practice with Pictures
for Ilelp . L] . . L] . L] L] L] L] . . . . L] . L] L] L] N4

Multiplication of Fractions « « « ¢« o o « o o o« o N5

Strategies for %:u..isiving Mixed
Numbers . . " . T ~ . . . L] . . . . * . . . [ ] ° N6
Mixed Number i+ - .. ion Practice « o « ¢ « o N7

Checkup: Multiplicuzizi of Mixed
Numbers L . . L] L L] L] L] L] - L] . L L] L] . L] L] L] . N8

Note: Lessons that require the use of a touch panel are identified by the

word "touch" after the title on the lesson description page.
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N3

Introduction to Multiplication of Mixed Numbers

B (Lot o put another
] | half box 1n sach

AN ! Nou there are
§ . A i B 37 boes
. : g ’ N i in eech row!

: : : H  For halp, press HELP, : : i :

: . B X How mamy boxes are there |l

1t I . . | h

Write a multiplication number sentence about the boxes . ‘| alt together, Marilyn? )
. .

6 -5 = 38 N

Great, Mariln

it

Hiw mane beresy all together™

Write a multiplication rn;nber 5en§en~:; about the boxes,

cl Y o L
a7 Y a3 0= l':l‘-

3

Great, faralem}

Purpose: Introduce multiplication of mixed numbers, using a familiar
multiplication model.

Description: The student writes multiplication number sentences to describe
arrays of boxes. After the student shows proficiency with problems
involving only whole numbers, an extra half box is added to each row.
The student is asked to tell how many boxes there are by thinking of
putting the half boxes together to make whole boxes. Later problems
ask the student to write multiplication number sentences for arrays
involving halves and thirds of boxes. Difficulty adjusts to the

. student's performance.
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N4

Multiplication Practice with Pictures for Help

For a picture, press HELP,
) L
2y * b =

Purpose: Practice multiplication of mixed numbers, with a familiar model
available as the student needs it. '

Description: PLATO presents mixed number multiplication problems one at a
time. The fractions involved are limited to 1/2 and 1/3 so that the
problems can be easily visualized as arrays of boxes. The student can
press the HELP key any time to get a picture representing the problem.
Difficulty adjusts to the student's performance.



N5

Multiplication of Fractions

1ore haver laoramd 10 vailiag s na e | rendiers

sorhibang 1w [T

Here 1% 3 30 LAt calh qust 1rasty s, Try this one,

T

i ¥ !
N [ A whole box would i
i be this big. J o
' =
'I( . rrn-ai here are some lines | Vs |
: I B
H - ;
T

on the bo» t< help yu,

Thank Lf L:J & row

N Think of .}ol a row
with é— 2f s b an esth row,

with §.or a box 1n each row.
RSt fraction 1 & b bves that make? b X B What fraction of e box does that make?)

. 1 .
b)"!‘:.

. g Liesticrn shart ur,
=, dook at tha probles R

B 1. 1}
* g = AFuhe?

You can multiply the
top parts to get the

top _part of the answer. o= rszln'ul'

5 3
1 wee! And you can multiply Q'- s) / E .
the bottom parta to get the > A " TR * =
bottom part of the anewer! X E '
K x

v 1 = 1ok
i
[3

6 oh

It works fer this one!
HEST for anither.

!2; ?i{l.et‘s make sure the shart-|
cut works for all of them

PROBLENS WOU HAVE DONE

[N
-2

T see the sbhort-iut, grass HELP.

Purpose: 1) Begin multiplication of fractions, using a familiar multiplication
model.

2) Introduce an algorithm for multiplication of fractions.

Description: The student does six multiplication problems using arrays of
boxes as in previous lessons. All of the problems involve pure fractions
rather than mixed numbers, so the student must ‘think of a fraction of a
row with a fraction of a box in each row. The finished problems are
gsaved at the bottom of the screen. After the six problems are done, some
kids on the screen notice a pattern in the problems and suggest a short-
cut for finding the answers. With the student's help they verify that the
short-cut works for each problem. PLATO then raises the question of why
the short-cut works and offers the student the option of seeing an

Q explanation. Practice problems follow. Difficulty adjusts to the student's

performance. 1 1 1




N6

Strategies for Multiplying Mixed Numbers

Hers 13 a prebiem. Here i3 a problem.

; lI " 6 -' i 2;, x 6
‘ "ml :‘_‘, Here 16 & way to ]
RNl 3 | _lind the anewer. |

i 1
Thirk of 2;- rowa - j Think of 2:‘ rows
with 6 boxes n . [l with © boxes In
cach row, each row.

Haw 03m: bowes all together? | C i How 1namy: b‘“le: all’ vogether? 1G5 o,
s Py = N 3 So 22’ L 15 Right!

That's & good way. But
this way 1w easier for me.
1 just think ol‘?, Il’(ll.} -
e’

2 sines sre | 2 ok

. of a six 18 -3ok

Think af differant ways to find the answer. ';‘ Think of different ways te find the snswer,
Chiose 8 var that 18 aps for e, B : Choose a way that 13 eass for yeu,

AR ¥ 7 rughtr

i zeula thank of :;— threes.
HELP for snither hint.

=18

- o=y

HELP for & hint.

Purpose: 1) Demonstrate that there are many ways to multiply mixed numbers.
2) Encourage the student to examine each problem and choose a method

appropriate for the particular problem.

Description: PLATO presents a multiplication problem, and kids on the screen
discuss different ways it could be solved. The methods suggested involve
concepts such as multiplying by repeated addition or making an array of
boxes., The student then works problems  similar to the one discussed.
When that type of problem is mastered, a new type is discussed and prac-
ticed. Each practice set reinforces previous types of problems as well
as working on the type being emphasized. On any problem the student can
press the HELP key for a "hint." The hint suggests a method appropriate

for that problem. Two hints are available for each problem.
Q .
ERIC '

] 1“1‘7
N



N7

Mixed Number Multiplication Practice

For a hint, press HELP, * Far a hint, press HELP.

JERTIE I TR B 1 3a

152 =

You sould think of fractien
nases for | -I‘ and 2 .
then use the short.cut.

Purpose: Practice multiplying mixed numbers.

Description: The student does mixed number multiplication problems. On any
problem the student can press the HELP key for a "hint." The hint
suggests one method appropriate for the particular problem. Later in

the lesson the student is asked to do similar problems with no hints
available.
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N8

Checkup: Multiplication of Mixed Numbers.

This 1s 8 VHECWUP. Do our pest!

B This 1s a CHECKLP. Co wour best!

535 = 16 L S «34=16a

n
»

I 1 1 - 3 .
7 =l 17 2% = 35 5 G ay o= by

3 « 3

Purpose: 1) Review multiplication of mixed numbers.
2) See if the student is ready for material which depends on
multiplication of mixed numbers.

Description: The check~up consists of fifteen multiplication problems, each
of a different basic type. The student is allowed two tries on each
problem.
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MEANING OF DECIMAL FRACTIONS

This set of lessons uses the number line to introduce decimal fractionms.
Although the initial introduction relates decimal fractions to common
fractions, decimal numbers are treated primarily as a self-contained
system. The lessons emphasize placement and order of decimal numbers on
the number line. Estimating distances with decimal numbers is also done.

Decimal Darts, Part 1 « « o « 5 o« o o s o s o o « 03

Decimal Darts, Part 2 L] L] L] L] . L] L] ° L) L] L] L] L] L] 04

Decimal Torpedo . L] L] L] L] L] ® L] L] L] L) L] L] L] L] L] L] 05

ObstacleCOurse.................06

Checkup: Decimal Darts « « o « ¢ o« o s o o » o o 07

Note: Lessons that require the use of a touch panel are identified by the
word "touch" after the title on the lesson description page.
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Decimal Darts, Part 1

-HELP- f:r PLRTO
to shiot > dart.

1.68 18 » vame for 1 68108

1.47

1 L.t

.77 13 a rame for 77/158
.77 1% 3 nime for 77.14@

.54 13 3 name for 54 129
.54 13 3 name for 54 100

ot

L1813 2 name for 25 109

175 1s a name for 5108

Shoat 2 dart Viu shoot some
at )y darts, Helen.

eant wsorh!
Prass Neot

Purpose: Introduce decimal naues for tenths and hundredths and provide

experience using these decimal names to locate points on the number
1line.

Description: After a short introduction to decimal names, the student
writes numbers %% shoot darts at balloons tied to a number line.
Common fraction nimes and division are not accepted, so the student
must use decimal uzmes. The student can press HELP to have PLATO
shoot a dart. Difficulty adjusts to the student’s performance.

LRIC 118



04

Decimal Darts, Part 2

~HELP- for PLATD
to shoot 8 dart,

“HELP- for PLATC g Great work '
to shoot & dart. X Press Next

Purpose: Introduce decimal names for thousandths and provide further
experience using decimal names to locate points on the number line.

Description: This lesson is like "Decimal Darts, Part 1" except that the
endpoints of the number line are usually tenths rather than integers.
It is necessary to use thousandths to hit some of the balloons.
Difficulty adjusts to the student’s performance. After showing
proficiency in using decimal names, the student is permitted to use
both decimal and common fraction names.’
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Decimal Torpedo

B T R TR SRR AN P TR I T R A
[YSur piece is Al | write how fer you went | . |Your piece ia A | Write how far u went B
‘ to mova, then pross . B to move, then prese ”
NEXT to move and shoot, [y ; NEXT to move and shoot,
. 3 or LAD just to move

Your move, Draculs
or LAD just to move

> Se.97

@_?FJ

Tew sank att!

Flash Flocd s move

Flash Flood's move
.582) .3821

HE T § v » new ganme

Purpose: Practice using decimal numbers to estimate fractional distances

on a number line.

pescription: This is an iterterminal number line game. Two students
compete. One controls a boat, the other a submarines The object is
to move to a point above (or below) the apponent”s pilece and shoot it.
Common fraction names and division are not accepted, so the student
must use decimal names and expressions to move fractional distances.

The number line varies from game to game.



06

Obstacle Course

Powie 8 i e e S g

Pts Traps M
B Shipra ® 45 12 14 GLOTCH 1
| Catf v O 199 [ 35 9 Bigtunyar @ F

IR

Pra Traps

Purpose: Provide experience with addition, subtraction, and estimation
with decimals.

Description: This is an interterminal game. The student uses decimal

numbers to move a ball along a number line, trying to maneuver
through the chutes and avoid the various 'traps
chooge the level of difficulty.
the same "course"

The student can

Up to four students can play on
at the same time.
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Checkup: Deciﬁal Darts

A A R R A R N N R Lt @
B This is a THECRUP. Do -sur best! Try to hit a ballecn M
: with every dart,

Purpose: Review placement of decimal numbers on the number line and
see 1f the student has mastered the topic. :

Description: The student writes decimal numbers to shoot darts at balloons

tied to a number line. PLATO displays the student’s score of "hits"
and "misses."
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CONVERSIONS BETWEEN COMMON FRACTIONS AND DECIMAL FRACTIONS

This set of lessons relates decimal fractions to common fractions.
Although there is no instruction presented, there is help available as the
student encounters new types of problems. The fractions presented have
denominators of 10, 100, or 1000. These lessons stress converting common
fractions and mixed numbers to decimal numbers, and vice versa. There is
also some work with identifying sets of names for the same number, for
example, 1 2/10, 1.2, 1.20, 1 20/100, and 1 1/5.

Decimal Names for Fractions « « s o » o o o o o o F3J
Fraction Names for Decimal Numbers .« « « « « « « P4
Sort Number Names with Decimals « « « « « o &« « o P5
Decimal Pinball « o o o o o o o o o s o o o o « o P6

Checkup: Decimal and Fraction Conversions . . . P7

Note: Lessons that require the use of a touch panel are identified by the

word "touch" after the title on the lesson description page.
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P3

Decimal Names for Fractions

Write 8 decimal nawe for the given munber. :“ Write a decimal name lor the g1ven rumber.
11 swo need halp, press HELP. ) . 11 sou need help, press HELP,

2ok
fae.7ox
1241240k ; . 12.4 ok
184 E * 10.5% ok
: : -

° 18,6 ok

8 - Prass MEXT to do mira of these
-HEA1P- available " SHIFT-MEXT to do scmathing <ls=.,
e ) . - - - | - T N

Purpose: Practice writing decimal names for tenths, hundredths, and
thousandths.

Description: The student is asked to write decimal names for the

common fractions and mixed numbers given by PLATO. Difficulty
adjusts to the student's performance.
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P4

Fraction Names for Decimal Numbers

Urite a frattion or mixed number nama [or the given rusber.

If 4 need help, press HELP. If you need help, press HELP.

-1
-

o F ok INTICIE 7Y
B 1203+ 1 285 o

.« B ok we2-18%

ale
S

sle

. .
— e

B% u.u-lZ,‘wok

© ok .+ 1 Bk ok
3

* 188 ok J'zz%‘*

ok
ok

§ ok

Prass MEXT to do more of these
SHIFT-MEXT to do something else,

R R S IR S g

Purpose: Practice writing common fraction and mixed number names for
numbers expressed as decimals.

Description: The student is asked to write fraction or mixed number
names for tenths, hundredths, and thkousandths written by PLATO as
decimals. Difficulty adjusts to the student's performance. On the
highest difficulty level some of the problems give a fraction name
and ask the student to write a decimal name.

Write & fraction or mixed rusber name for the given number, )



P5

Sort Number Names with Decimals (touch)

Put the ronkars aneite the right locps.

Wher o Tre e,

Prass -Lr@-

- .
Nomes for .47 Names for 4.7 u " Names for 4.7

AL
788

4[7_.

Tauch hars t- Poankar s st oan the caghe L, Toach hara to
| |22 whe [J . y R 8 erase the [

Purpose: Practice identiinng equivalent whole numbers, fractionms,
mixed numbers, and decimal numbers.

Description: Several numbers (whole numbers, fractions, mixed numbers,
and decimal numbers) are scattered on the screen along with two, three,
or four loops. The student sorts the numbers into the loops so that
each loop contains an equivalence set. Difficulty adjusts to the
student's performance.

ERIC | 124
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P6

Decimal Pinball

B

Purpose: Practice convérting common fractions and mixed numbers to decimal
numbers. :

Description: The student writes decimal names for fractions and mixed
numbers as a ball bounces from problem to problem as in a pinball
machine. There is a time limit on each problem. The fractions used
have denominators of 10, 100, or 1000. Points are earned for correct

' answers, and the student’s score is displayed at the top of the sreen
The current top twenty scores are saved and displayed with the -
students’ names in a Decimal Pinball Hall of Fame.

125




P7

Checkup: Decimal and Fraction Conversions

8 This is a GEOAQP. Do wour best:

If PLATO gives a fraction or mixed ruwber,
you give a decimal name for the same number.

If PLATO gives a decimal name, you give a
fraction or mixed rmumber name for the same rumber,

T8 7.8 0k I R

1
£.91 < 755 ok 8.51 <%

C 48
19,000 - | G205,

1409 - | “l'ng.i b

Purpose: Review conversion between common fractions and decimal fractionms
and see if student has mastered the topilc.

Description: The student coenverts decimal numbers to common fractions and
mixed numbers, and vise versa. Frobleme include tenths, hundredths,
and thousandths.

El{fc 128
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Appendix I
Students” Sharing of Creative Work

The student’s work involves answering questions and working problems,
but it also includes creative activities and sharing of ideas with other
students. One way that this is accomplished is by means of "library" lessons.
These are described at some length here because they are a prominent example
of a way in which PLATO can provide important learning experiences that
otherwise are difficult or impossible to provide.

In a library lesson a student Zces some mathematically relevant creative
work and is then given the option of saving his work in a "library" so that
other students can see it. He may replace his work with something new at
any time. Each class has a separate library. Students are able to see the
work stored in other classes” libraries, as well as their own. This
provides an ongoing exchange of ideas among students in many different
classrooms, even in different schools and communities.

In the "Paintings Library" the student is asked to "paint" a particular
fraction of a box. By touching the screen, he can draw lines on the box
and paint areas of the box. When he has finished painting the correct
fraction of the box, the student can choose to save his painting in the
library. The following pages show a few such student paintings.

Social interaction is quite apparent when fads spread through the
libraries. For example, one student might paint a fraction of the box to
show his initials. Within a few days, there will be many paintings showing
other students’ names and initials.

This 15 how jenmifer - paanted 102 &F the bor, This is how Leth m paint=d 174 of the box.

Q . . _ -12371
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Our experience has been that a large number of students participating
in a library greatly increases the richness of students’ work. This lesson
w-s first tried with only four students, and although they were described
as bright, creative students from an open classroom environment, their
paintings were quite unimaginative. Each student did some paintings and
looked at the paintings done by the other three, but new ideas were few and
enthusiasm was only mild. However, during a three~week period when 300
students used the lesson, it exploded with new ideas as students looked at
each other’s work and responded with their own.

This lesson and others like it provide strong motivation for students
to engage in tasks which require them to relate mathematical concepts to
concrete models. Students are observed to engage in many lines of mathe-
matical thought when creating a painting. For example, if the student has
chosen 3/5 as the fraction to represent, and in doing a creative pattern has
mistakenly painted 1/20 too much, PLATO will respond, "You have painted
13/20 of the box". The student must then decide whether that is too much
or too little and how much paint to add or remove. Some students will
count same-size pieces and possibly use equivalent fractions. Others will
visualize moving painted parts around to make an equivalent simpler
painting. Still others may partition the box and deal with the parts
separately, deciding whether 3/5 of each part is painted.

Later in the curriculum is the "Paint Addition Library". Here the
student can use two kinds of paint to illustrate an addition problem.
Students can ask PLATO for a problem to illustrate or make one of their
own. In either case, when the student has correctly painted both of the
addends, he must tell how much of the box is painted altogether. This

. may be done by several methods, including drawing lines on the box until it
is divided into some numbzr of equal pieces, each of which is either all
painted or all -unpainte2. (This is a visual method of finding a common
denominator for the two fractions.) Following are some students’
representations of various additions.

. This is judith's painting: 8,28 + 12,29 = 1t
This 13 derek k's painting: 372 + 16,72 = 24772

Q
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This 1s ruth's painting. 2/5 + 172 = 93/18

This i= maggie's painting: 2,9 + (/2 = 26/36

BBl
oo

0j00|1CHO UL O D] IO o)
ajg CDtl) ulolblaaiojololiaiololo
aiole gclg GENDAEERE
algihiolalal sl lalalalo

RlolG
@
gqu) a0 url‘(gngngnmi I
e B SR E)6e) EOmElemE @ s misies
f ajf ?Ll@}gg&)ugqigtu
) 3} toro
Q) i I

(3]

[Bi{vi[el]
8]

LlGtoln]
feiieile)

an
000,

Socloe-Clooc| oDl ©

This is ed's painting: 1/1 + @1 = 1/1
. : This is ethan's painting:

1716 + 1/2 = 9/16
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Thiz .3 ducky a3's painting:  48.8° - 5081 = 573 This is cathy's painting: 2/5 + 174 = 13728
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Th.s 13 douglas s'=s painting: 6,72 + 21772 a 28,72

This is_jim's painting. 28/188 + 21/188 = 49/1#8
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"Skywriting and Spider Web" is a library lesson that lets the student
write a "program" to move an airplane or a spider around the screen. (See

Figure I-

1.) The airplane leaves a trail of smoke, and the spider leaves a

web, so that the student’s program makes a pattern on the screen. The
simple programming language has three commands :

llf 1"
lltll
llr"

There 1is

Q
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to go forward (specify how many units)

to turn (specify what fraction of a turn)

to repeat the program

also an cption to turn the smoke or web off and on.

141
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1t 273t

Press f to go forward

t to turn

r t{o repeat the program
BACK start over, LAB choose again

Fig. I-l. Writing a program in the "Skywriting and Spider Web"
library. The airplane has been instructed to go 11 units
forward, then turn 2/3 of a full circle. The program is recorded
at the top of the screen as it is written. The key to the simple
programming language is shown at the bottom of the screen.

When the student has finished writing a program, he has the option of
giving the resulting picture a title and saving it in the library. The
following pages show some programs from the library. In each frame the
student’s program appears at the top of the screen. At the bottom of the
screen is the student’s name and the title he has chosen for the picture.
Each student has his own special space in the library to save a program.
He may replace his program with a new one vwhenever he chooses.

This lesson gives the student experience with a simple programming
language, with iteration, and with the idea of a correspondence between
symbols and pictures. In addition, it applies fractions to the "turn", a
fraction model very different from the common ones such as regions and
discrete sets. There is also a great wealth of geometric content that can
be pursued. For example, the spider’s turns are spot rotations, while the
airplane’s turns are arcs of circles. One interesting exercise is to
explore the difference this makes by running the same program with the
spider, then with the airplane. Another possibility is to explore various
"classes" of programs; e.g., programs of the form "n forward, 1/m turn,
repeat”" always make a regular polygon with m gides of length n.
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The network characteristics of the PLATO computer system allow
students to communicate not only with the computer, but with each other.
This can have large educational payoffs. Students generate and share a
wide variety of approaches to what is traditionally very stereotyped
subject matter. The richness of the exchange is enhanced by the fact that
the sharing takes place not merely across students, but across classes,
schools, and even communities. Far from being a mere drill-and-practice -
robot, the computer can be a medium for social interaction, mathematical
discovery, and aesthetic expreasion.
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Appendix II

Other Uses of the PLATO Fractions Materials

It is recommended that the PLATO fractions curriculum be used on a
daily basis as an integral part of the classroom mathematics program.
However, it is the case that the lessons have also been successfully used
separately as supplementary activities for students who do not have access
to PLATO regularly enough for it to be a major part of their mathematics

programe.

The game-type lessons are often used this way to provide

motivating practice with skills or exploratory experience with new

concepts.

For example, in a local school that did not have PLATO

terminals, several classes arranged parent carpools to take the class to a

twice each month.

PLATO classroom at the University of Illinois for an hour”s PLATO work
Such infrequent use of the PLATO curriculum would have

made it difficult to deliver an organized PLATO sequence that paralleled

classroom mathematics instruction.

Instead, these students were assigned

games and other activities that related to present class activities, but

that were not necessarily related to previous PLATO work.

Teachers,

students, and parents all felt that the time spent was rewarding and

educationally valuable.

In addition, these lessons have been included in a curriculum package

for adult students who need instruction in basic mathematics.2

Along with a

wide selection of other materials relevant to the needs of adult basic

1 bave an idea!
Let's all name our -
answers the same way.

Good idea! Let's urite

all our fractions

in simplest terms.
What's the simplest terms

[]
nama for §, Barry? %ok

®

What would you write
-
instead of 25, Barry?
3%‘ Right, Barry!

Let’'s call this way »
@ “standard form".

And let's write

all our mixed numbers
with the biggest possible
whole rumber part.

Yes! 1Instead of

1%. we'll write 2%. ﬁ’;‘.‘\
A\

. 1§. .
Write 14 1n
standard form.

I have an jdea!
Let's all name our
answers the same way.

Good idea! Let's
all our fractions

in simplest terms.

What’s the simplest terms
[]
name for @, Barry? %ok

write
L{(\\LI%

And let's write
all our mixed numbers

o [wholae rumber part,

with the biggest possible

Yes!

What would you urite
s
instead of 23, Barry?
3%  Rignt, Barry!

Let's call this way
@ “standard form”.

Instead of
3 Zl AEAN
]z, we'll write £7. | (4% H»

e
W

3
Write 14 in_—-
standard form.

>

Fig . II-]. .
Addition Problems".

for elementary school students.

but with the more mature faces as used with older students.

2Sie el, M. A., et al.
American Journal of Correct

1o

Two screen displays from lesson "Simplifying Answers to
The first display shows the lesson as it appears
The second is the same display,

"PLATO Computer-based Education in Prisons",

147
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education students, these lessons are organized into topics that can be
agsigned by the instructor. For these older students an alternate set of
characters was added to many of the lessons to make them more appropriate
for adult learners. (See fig. II-1.) This instructional package has found
enthusiastic acceptance among students in correctional institutions and
other facilities serving educationally disadvantaged adults.
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Appeandix TIII
Instructional Modules

The lessons within the fractions curriculum are organized into modules
for use with the management system in a classroom mathematics program. The
modules listed here are those that have been most often used over the past
years. Many other modules have been created to meet specific needs of
individual students or classes. The ones described here have been found
appropriate for most students.

Each module has a topic of major emphasis, but also includes lessons
which provide review of previous material, readiness for later material,
and general experience and enrichment. In addition to the lessons that are
shown on these module charts, the student receives review and general
experience material chosen by PLATO based on information the teacher has
supplied about the student”s mathematical background. In each PLATO
session, the student may see several lessons —- some new and some continued
from previous sessions.
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MEANING OF FRACTIONS
a simplified flow chart

CUT AND PAINT

:

FRACTION NOTATION

:

; ,

l

MAKE-A- MONSTER LIGHTS

PAINT AND
COMPARE

PAINTINGS
LIBRARY

l

LIGHTS . EQUIVALENT

FRACTIONS
Y4
CHECKUP. CHECKUP.
CUT AND PAINT LIGHTS
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MIXED NUMBERS an¢ FRACTIONS 2 1

a simplified flow chart

SKYWRITING
AND SPIDER WEB

; ; ' .

UNITS PIZZA. FRACTIONS

PIZZA’ PIZZA: PIZZA: m%“iumwém NUMBER
MIXED NUMBERS CUTTER 2 PIZZAS F"R  CTION LINE
INTRODUCTION STUCK FOR 3 KIDS MIXED NUMBER INTRODUCTION
! i
TRY THESE TRY THESE: SORT NUMBERS MIXED
FRACTIONS AND EQUIVALENT BY FORM NUMBER
MIXED NUMBERS MIXED NUMBERS NOTATION
. 4
DARTS
AN 2 /
CHECK-UP : CHECK-UP: EHE?\';A UEP iT CHECK-UP:
PIZZA MIXED NUMBERS | Q MIXIE-DN NUMBER LINE-
FRACTIONS WITH PIZZA NUMBERS DARTS
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EQUIVALENT FRACTIONS
a simplified fiow chart

BOXES ° BOXES: LIGHTS®
EQUIVALENT | | HOwW Much EQUIVALENT | [ Pick & TuB SPLASH ! TORPEDO
FRACTIONS IS PAINTED ? FRACTIONS
! i ! |
SORT BOXES . BOXES. MAKE -A- MONSTER'
cquivaLent| [EQUIVALENT [ | NAME WITH EQUIVALENT
R FRACTIONS EQUIVALENT VALEN
PRACTICE FRAGTIONS FRACTIONS
| | !
SORT EQUIVALENT | | EQUIVALENT MAKE -A- MONSTER
FRACTIONS
MIXED NUMBERS GENERALIZED | WITH ONE CUP
! | | |
TRY THESE PIZZA . '
EQUIVALENT | | common s'rE';;ESS T ESL;';QTEEI\TCC ;
FRACTIONS DENOMINATOR A
S
N
CHECKUP: CHECKUP® - CHECKUP: CHECKUP CHECKUP:
BOXES —- SORT EQUIVALENT TRY THESE oot gor
eQuivaLENT| | EquivaLent | | FracTioNs EQUIVALENT
FRACTIONS | |FRACTIONS GENERALIZED| |FRaCTIONs | |[TERMS
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ADD AND SUBTRACT MIXED NUMBERS WITH LIKE DENOMINATORS
a simplified flow chart

NEW BOXES :
ANSWER HOW MUCH
FORMAT IS PAINTED ?

)

ADDITION AND SUBTRACTION SORT

OF MIXED NUMBERS WITH EQUIVALENT
LIKE DENOMINATORS PROBLEMS

y /
SIMPLIFYING ANSWERS TARGET
TO ADDITION PROBLEMS PRACTICE

IF
NEEDED

7 |

STANDARD FORM ADDITION AND
PRACTICE SUBTRACTION DRILL

;

ADDITION PRACTICE,
SIMPLIFYING ANSWERS

_Y
SUBTRACTION
WITH BORROWING

l

ADDITION AND SUBTRACTION PRACTICE
WITH SIMPLIFYING AND BORROWING

CHECKUP.

. CHECKUP .
ADD AND SUBTRACT
STANDARD FORM MIXED NUMBERS
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ADD AND SUBTRACT MIXED NUMBERS WITH UNLIKE DENOMINATORS
a simplified flow chart

ADDITION BY USING PAINT ADDITION
AN EASIER PROBLEM:

PART 1 PLATO PAINTS
ADDITION BY USING

AN EASIER FROBLEM. PAINT ADDITION.
PART 2 YOU PAINT

/ f . 4

ADDITION BY USING

AN EASIER PROBLEM: HIGH WIRE PAINT ADDITION.

PART 3 YOUR CHOICE
ADDITION BY USING
AN EASIER PROBLEM:
PART 3 PRACTICE
/ / /
AN EASIE SUBTRACTION DRILL PRACTICE
ADDITION BY USING
AN EASIER PROBLEM
PART & PRACTICE
ADDITION WITH INEQUALITIES WITH FRACTIONS
EQUIVALENCE SETS LIKE DENOMINATORS BASKETBALL
ADDITION AND SUBTRACTION
PRACTICE WITH EQUIVALENCE SETS
STRATEGIES FOR LISTING
EQUIVALENCE SETS
zzDE'Egl'\E‘:::géT_‘éM, INEQUALITIES WITH
A - UNLIKE DENOMINATORS
AN ~/ -
CHECKUP ° T
CHECKUP: ODIHON AND SUF - ¥4 CHECKUP:
INE TI
PAINT ADDITION WITH UNLIKE DENGMI..iGRS [] 54 QUALITIES
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MULTIPLICATION OF MIXED NUMBERS

o simplified flow chart

INTRODUCTION TO
MULTIPLICATION
OF MIXED NUMBERS

Y

MULT IPLICATION
OF FRACTIONS

l

STRATEGIES FOR
MULTIPLYING
MIXED NUMBERS

l

Y

MULTIPLICATION PRACTICE
WITH PICTURE FOR HELP

MIXED NUMBER
MULTIPLICATION PRACTICE

hv4

‘MULTIPLICATION OF

CHECK-UP.

MIXED NUMBERS
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MEANING OF DECIMAL FRACTIONS
a simplified flow chart

DECIMAL DARTS, DECIMAL NAMES
PART 1 FOR FRACTIONS

' :

DECIMAL DARTS, . FRACTION NAMES
PART 2 FOR DECIMAL NUMBERS

'

;

sorT numeer Nnames]  [oecimac| |oesTacLe| | oecimal
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Appendix IV

Some Related Publications

Dugdale, S., and Kibbey, D., Supplementary Materials for the Fractions
Curriculum, CERL, September 1975.

Dugdale, S., and Kibbey, D., Programs from the Skywriting,and Spider Web
Library: A Sample of Student Work, CERL, October, 1975.

Dugdale, S., and Kibbey, D., Elementary Mathematics with PLATO, CERL;
August 1976, second edition July 1977.

pavis, R., Dugdale, S., Kibbey, D., and Weaver, C., "Representing Knowledge
About Mathematics for Computer-Aided Teaching: Part II -- The
Diversity of Roles that a Computer Can Play in Assisting Learning," in
Machine Representations of Knowledge (eds. E. W. Elcock and D.
Michie). Dordrecht: D. Reidel Publishing Company, 1977.

Dugdale, S., and Vogel, P., "PLATO Instruction for the Hearing Impaired,"
Proceedings of the Second International Learning Technology Congress
and Exposition of the Society for Applied Learning Technology,
Orlando, Florida, February, 1978.

Dugdale, S., and Vogel, P., "Computer-based Instruction for Hearing
Impaired Children in the Classroom", American Annals of the Deaf,
October, 1978, pp. 730-743.

Dugdale, S., "Using the Computer to Foster Creative Interaction Among
Students", Proceedings of the Association for Educational Data Systems
Seventeenth Annual Convention, Detroit, Michigan, May, 1979. Also
publighed as CERL Report E-9, Computer-based Education Research
Laboratory, University of Illinois, Urbana.




Appendix V
Index of Lesson Descriptions

Addition by Using an Easier Problem: Part 1, J4

Addition by Using an Easier Problem: Part 2, J5

Addition by Using an Easier Problem: Part 3, J6

Addition by Using an Easier Problem: Part 3 Practice, J7
Addition by Using an Easier Problem: Part 4, J8

Addition by Using an Easier Problem: Part 4 Practice, J9
Addition by Using an Easier Problem: Review, J10

Addition and Subtraction Drill, I12

Addition and Subtraction Drill, Jll -

Addition and Subtraction of Mixed Numbers with Like Denominators, 14
Addition and Subtraction Practice with Equivalence Sets, L4
Addition and Subtraction Practice with Simplifying and Borrowing, I9
Addition Practice, Simplifying Answers, 17

Addition with Equivalence Sets, L3

Boxes: Equivalent Fractions, E3

Boxes: Equivalent Fractions Practice, E4

Boxes: How Much is Painted?, K3

Boxes: Name Equivaleut Fractions

Checkups (Meaning of Fractions), A9

Checkups (Mixed Numbers and Fractions Greater than 1), Bll
Checkups (Equivalent Fractions with a Model), E7

Checkups (Equivalent Fractions without a Model), G6
Checkups (Addition and Subtraction with like Denominators), Il3
Checkup: Addition and Subtraction with Unlike Denominators, L7
Checkup: Darts, C9 - :

Checkup: Decimal and Fraction Conversions, P7

Checkup: Decimal Darts, 07 '

Checkup: Inequalities, M5

Checkup: Multiplication of Mixed Numbers, N8

Checkup: Paint Addition, K10

Checkup: Simplest Terms, F5

Cut and Paint, A3

Darts, C5

Decimal Darts, Part 1, 03

Decimal Darts, Part -2, 04

Decimal Names for Fractions, P3

Decimal Pinball, P6

Decimal Torpedo, 05

Equivalent Fractions Generalized, E6

Equivalent Experience, F4

Fractions Basketball, Il1l

Fractions Basketball, K9

Fractions Names for Decimal Numbers, P4

Fraction Notation, A4

High Wire, K7

Inequalities with Like Denominators, M3 .

Inequalities with Unlike Denominators, M4

Introduction to Multiplication of Mixed Numbers, N1
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Lights, A7

Lights: Equivalent Fractions, H3
Make~a-Monster, A8

Make-a-Monster with Equivalent Frations, H6
Make-a-Monster with One Cup, H7

Mixed Number Multiplication Practice, N7
Mixed Number Notation, Cé&

Multiplication of Fractions, N5
Multiplication Practice with Pictures for Help, N4
New Answer Format, I3

Number Line Introduction, C3

Obstacle Course, 06

Paint Addition: PLAT. Paints, K&

Paint Addition: You Yaint, K5

Paint Addition: Your Choice, K6

Paint and Compare, A5

Paintings Library, A6

Pick a Tub, C6

Pizza: Common Denominator, H5

Pizza: Cutter Stick, H4

Pizza: Fractions, B3

Pizza: Mixed Numbers Introduction, B4
Simplest Terms, F3

Simplifying Answers to Addition Problems, I5
Skywriting and Spider Web, B1O

Sort Equivalent Fractions, G3

fort Equivalent Mixed Numbers, G4

Sort Equivalent Problems, J3

Sort Numbers by Form, B6

Sort Number Names with Decimals, P5
Splash!, C7

Standard Form Practice, 16

Strategies for Listing Equivalence Sets, L5
Strategies for Multiplying Mixed Numbers, N6
Subtraction with Borrowing, I8

Target Practice, I10

Target Practice, K8

Torpedo, C8

Try These: Equivalent Fractions, G5

Try These: Equivalent Mixed Numbers, B7
Try These: Fractions and Mixed Numbers, B8
Vocabulary: Whole Number, Fraction, Mixed Number, BS
Units, B9




